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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to and the benefit of Korean Patent Application No. 10‑2018‑0145535, filed on
September 22, 2018, No. 10‑2018‑0145536, filed on September 22, 2018, No. 10‑2018‑0145594, filed on September 22,
2018 and No. 10‑2018‑0147451, filed on September 26, 2018.

[Technical Field]

[0002] The present invention relates to an optical body and a display device including the same, and more specifically,
the present invention relates to an optical body, which can minimize optical loss thereof and maximize luminance
enhancement thereof, and a display device including the same.
[0003] In addition, the present invention relates to an optical body with uniform optical properties and a display device
including the same.

[Background Art]

[0004] The flat panel display technology is mainly composed of liquid crystal displays (LCD), projection displays, and
plasma displays (PDP), which have already secured a market in the TV field as the mainstream, and in addition, field
emission displays (FED), electroluminescent displays (ELD), and the like are expected to occupy the field according to
each characteristic alongwith the improvement of related technologies. The usage range of liquid crystal displays that are
currently used in laptops, personal computer monitors, liquid crystal TVs, automobiles, aircraft, and the like is expanding,
and they are occupying about 80% of the flat panel market. Globally, the demand for LCD has increased rapidly, and it is
enjoying an economic boom until today.
[0005] In a conventional liquid crystal display, liquid crystals and an electrode matrix are disposed between a pair of
absorbent optical films. In a liquid crystal display, the liquid crystal portion has an optical state that changes accordingly by
moving the liquid crystal portion by an electric field generated by applying a voltage to both electrodes. This processing
displays an image of’pixels’ carrying information using polarized light in a specific direction. For this reason, liquid crystal
displays include a front optical film and a back optical film that induce polarization.
[0006] Theoptical filmused in sucha liquid crystal display cannot necessarily besaid tohavehighutilizationefficiencyof
light emitted from a backlight. This is because 50% or more of the light emitted from the backlight is absorbed by the
backside optical film (absorption-type polarizing film). Therefore, in order to increase the utilization efficiency of backlight
light in a liquid crystal display, an optical body is installed between the optical cavity and the liquid crystal assembly.
[0007] FIG. 1 is a diagram illustrating the optical principle of a conventional optical body. Specifically, P-polarized light
among the light directed from an optical cavity to a liquid crystal assembly passes through an optical body and is
transmitted to the liquid crystal assembly, andS-polarized light is reflected from the optical body to the optical cavity. Then,
it is reflected while the polarization direction of light is in a randomized state on the diffuse reflection surface of the optical
cavity and is transmitted back to the optical body. Finally, the S-polarized light is converted into P-polarized light that can
pass through the polarizer of the liquid crystal assembly and then transmitted to the liquid crystal assembly after passing
through the optical body.
[0008] The selective reflection of the S-polarized light with respect to the incident light of the optical body and the
transmission of the P-polarized light are determined by the difference in refractive indices between each optical layer, the
optical thickness setting of each optical layer according to the elongation treatment of a laminated optical layer, and the
change in the refractive indexof theoptical layer, in a state inwhichaflat optical layer havingananisotropic refractive index
and a flat optical layer having an isotropic refractive index are alternately laminated.
[0009] That is, the light incident on the optical body passes through eachoptical layer and repeats the reflection of theS-
polarized light and the transmission of the P-polarized light, and eventually, only the P-polarized light among the incident
polarized light is transmitted to the liquid crystal assembly. Meanwhile, as described above, the reflected S-polarized light
is reflected inastate inwhich thepolarization status is randomizedon thediffuse reflectionsurfaceof theoptical cavity, and
is transmitted to theoptical bodyagain.Asa result, it waspossible to reducepowerwasteand lossof light generated froma
light source.
[0010] Nonetheless, such a conventional optical body ismanufactured to have an optical thickness and refractive index
between each optical layer that can be optimized for selective reflection and transmission of incident polarized light by
alternately laminating an isotropic optical layer and an anisotropic optical layer on flat plates having different refractive
indices and elongating the same, and thus, there is a problem that the manufacturing process of the optical body is
complicated. Inparticular, sinceeachoptical layerof theoptical bodyhasaflat-plate structure, theP-polarized light and the
S-polarized light must be separated by corresponding to a wide range of incident angles of incident polarized light, and
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thus, there were problems that the number of laminated optical layers increased excessively and the production cost
increased exponentially. In addition, due to the structure in which the number of laminated optical layers was excessively
formed, there was a problem that optical performance may be deteriorated due to optical loss.
[0011] FIG. 2 is a cross-sectional view of a dual brightness enhancement film (DBEF), which is one of the conventional
optical bodies. Specifically, in the dual brightness enhancement film, skin layers 9 and 10 are formed on both sides of a
substrate 8. The substrate 8 is divided into four groups 1, 2, 3, and 4, in which the isotropic layer and the anisotropic layer
are alternately laminated to form approximately 200 layers. Meanwhile, between the four groups 1, 2, 3, and 4 forming the
substrate 8, separate adhesive layers 5, 6, and7 for bonding the sameare formed. In addition, sinceeachgrouphasavery
thin thicknessof about 200 layers,when thesegroupsare individually coextruded, eachgroupmaybedamaged, and thus,
there weremany cases in which the groups included a protective layer (PBL). In this case, there were problems in that the
thickness of the substrate became thick and the manufacturing cost increased.
[0012] In addition, in the case of a dual brightness enhancement film included in a display panel, since the thickness of a
substrate is limited for slimness, the substrate is reduced by the thickness thereof when the adhesive layer is formed on a
substrate and/or a skin layer, and thus, there was a problem that it was not very good for the enhancement of the optical
properties. Furthermore, since the inside of the substrate, the substrate, and the skin layer are bonded with adhesive
layers, therewere problems that interlayer peeling occurredwhen an external forcewas applied, a long time had elapsed,
or the storage place was poor. In addition, in the adhesion process of an adhesive layer, not only the defect rate was too
high, but alsodue to the formationof theadhesive layer, therewasaproblem that offset interferencewith respect to the light
source occurred.
[0013] Skin layers 9 and 10 are formed on both sides of the substrate 8, and separate adhesive layers 11 and 12 are
formed to bond the samebetween the substrate 8 and the skin layers 9 and10.When the conventional polycarbonate skin
layer and PEN-coPEN are integrated through an alternately laminated substrate and coextrusion, peelingmay occur due
to a compatibilitymember, and due to the crystallinitywithin 15%, the risk of the occurrence of birefringencewith respect to
the elongation axis during the stretching process is high. Accordingly, it was inevitable to formanadhesive layer in order to
apply a polycarbonate sheet of a non-stretching process. As a result, a yield decrease due to the occurrence of foreign
substances and process defects appeared due to the addition of an adhesive layer process. Conventionally, when
producing a polycarbonate non-stretched sheet of a skin layer, birefringence occurred due to uneven shear pressures by
thewinding process, and in order to compensate for this, separate controls suchasmodification of themolecular structure
of polymers, speed control of the extrusion line, and the like were required, resulting in a decrease in productivity.
[0014] When the method of manufacturing a conventional dual brightness enhancement film is briefly explained, four
groups having different average optical thicknesses forming a substrate are separately coextruded, and after stretching
the four coextruded groups again, the four stretched groups are adhered together by an adhesive to produce a substrate.
This isbecausepeelingoccurswhen thesubstrate is stretchedafteradhesivebonding.Thereafter, skin layersareadhered
to both surfaces of the substrate. Eventually, in order to make amultilayer structure, a single group (209 layers) is formed
and coextruded through a process of folding a two-layer structure to make a four-layer structure, and then creating a
multilayer structure by a continuous folding method, and thus, it was difficult to form a group inside multiple layers in one
process because it could not change the thickness. As a result, it was inevitable that four groups having different average
optical thicknesses were coextruded separately and then bonded together.
[0015] Since the above-described process is intermittently performed, it caused a significant increase inmanufacturing
costs, and as a result, there was a problem that the cost was the most expensive among all the optical films included in a
backlight unit. Accordingly, a serious problem has occurred in that a liquid crystal display excluding a reflective polarizer
was frequently released even at the expense of luminance deterioration in terms of cost reduction.
[0016] Accordingly, an optical body has been proposed in which a dispersion capable of achieving the function of an
optical body is dispersed by arranging a birefringent polymer elongated in a longitudinal direction inside a substrate other
than a dual brightness enhancement film. FIG. 3 is a perspective view of an optical body 20 including a rod-shaped
polymer, in which a birefringent polymer 22 elongated in a longitudinal direction inside a substrate 21 is arranged in one
direction. Through this, it is possible to perform the function of an optical body by inducing a light modulation effect by a
birefringent interface between the substrate 21 and the birefringent polymer 22. However, it was difficult to reflect the light
in the entire wavelength range of visible light compared to the above-described alternately laminated dual brightness
enhancement film, and a problem occurred that the optical modulation efficiency was too low.
[0017] As such, there was a problem in that an excessively large number of birefringent polymers 22must be disposed
inside the substrate in order to have similar transmittance and reflexibility as the alternately laminated dual luminance
enhancement film.Specifically, in the caseofmanufacturinga32-inchhorizontal displaypanel basedon the vertical cross-
section of an optical body, in order to have optical properties similar to the above-described dual brightness enhancement
film inside the substrate 21 having a width of 1,580 mm and a height (thickness) of 400 µm or less, a circular or elliptical
birefringentpolymer22havingacross-sectional diameterof 0. 1µmto0.3µmina longitudinal directionshouldbe included
by at least 100 million or more. In this case, not only the production cost was too high, but also the equipment was too
complicated, and since it was almost impossible tomanufacture equipment that produced the same, there was a problem
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that it wasdifficult to commercialize the same. In addition, since itwasdifficult to variously configure theoptical thickness of
the birefringent polymer 22 included in the sheet, it wasdifficult to reflect light in the entirewavelength regionof visible light,
and thus, there was a problem in that physical properties were reduced.
[0018] In order to overcome the above, a technical idea including a birefringent island-in-the-sea yarn inside a substrate
has been proposed. FIG. 4 is a cross-sectional view of a birefringent island-in-the-sea yarn included in a substrate, and
since the birefringent island-in-the-sea yarn can generate a light modulation effect at the optical modulation interface
between the inner island portion and the sea portion, optical properties can be achieved even without arranging a very
large number of island-in-the-sea yarns like the birefringent polymer described above. However, since birefringent island-
in-the-sea yarns are fibers, problems of compatibility with polymer substrates, ease of handling, and adhesion have
occurred.
[0019] Furthermore, due to the circular shape, light scattering was induced, and the reflected polarization efficiency for
the optical wavelength in the visible light region was lowered, and thus, the polarization characteristics were lowered
compared to the existing products, and there was a limit to improve the brightness. Moreover, in the case of island-in-the-
seayarns, since theseacomponent region is subdividedwhile reducingaconduction junctionphenomenon, light leakage,
that is, a factor of deterioration of optical characteristics due to a light loss phenomenon, occurred due to the occurrence of
voids. In addition, there was a problem in that limitation of the enhancement of reflection and polarization characteristics
occurred due to the limitation of the layer composition due to theorganization structure in the formof a fabric. In addition, in
the caseof suchanoptical body, a problem inwhich abright linewasobserveddue to the spacebetween the layers and the
space between the dispersions occurred.
[0020] Meanwhile, in order to induce a difference in refractive indices at the interface between materials constituting a
reflectivepolarizing film,aprocessofelongating thesematerials, for example, a stretchingprocess, is essentially required.
However, due to such a stretching process, there is a problem in that the in-plane luminance of a film is uneven depending
onsomecases.Suchproblemsaredifficult to design inprocessconditionsand tocontrol theconditions, for example,when
the force applied during the stretching process in the longitudinal direction of a film is non-uniform in the width direction,
when the stretching speed is not constant, and in the design of heat setting conditions that can be performed after
stretching. As it is affected by the type of optical materials constituting the reflective polarizing film, whether impurities are
included, and the structure, shape, size, and the like between the optically isotropicmaterial forming the interface and the
anisotropicmaterial, luminance deviation occurs at any point in the plane.When thedeviation is severe, there is a problem
that the image quality is markedly deteriorated, such as the appearance of spots when the image is displayed, or the
desired contrast cannot be properly implemented.
[0021] Therefore, there is an urgent need to solve such problems and develop a reflective polarizing film in which the
deviation of luminance at an arbitrary point in the plane is significantly reduced, even after passing through a stretching
process. KR 2018 0111704 A, US 2010/0195313 A1 and KR 2015 0079146 A represent prior art useful for understanding
the invention.

[Disclosure]

[Technical Problem]

[0022] The present invention has been devised in view of the above points, and the optical body of the present invention
is capableofmaximizing luminance improvement, compared toaconventional optical body, and it isanobject toprovidean
optical body having an excellent degree of polarization and low haze, and a display device including the same.
[0023] In addition, an object of the present invention is to provide an optical body having a uniform in-plane optical
property and further having excellent optical properties, and a display device including the same.

[Technical Solution]

[0024] In order to solve the above-describedproblems, the optical body of the present invention is defined in claim1and
includes a substrate and a plurality of dispersions dispersed and included inside the substrate, wherein the plurality of
dispersions haveanaverage aspect ratio of 0.5 or less, and the number of dispersions havinga cross-sectional areaof 0.3
µm2 or less is 80% or more of the total dispersions.
[0025] According to a preferred exemplary embodiment of the present invention, in the plurality of dispersions, the
number of dispersions having a cross-sectional area of 0.3 µm2 or less may be 90% or more of the total dispersions.
[0026] According to a preferred exemplary embodiment of the present invention, in the plurality of dispersions, the
number of dispersions having a cross-sectional area ofmore than 0.01µm2 to 0.09µm2or lessmay be 70% to 90%of the
total dispersions.
[0027] According to a preferred exemplary embodiment of the present invention, the
[0028] According to a preferred embodiment of the present invention, the plurality of dispersions may have a cross-
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sectional dispersion coefficient of 90% to 120% according to Mathematical Formula 2 below.

[0029] Meanwhile, the optical body of the present invention is also defined in claim 4 and includes a substrate and a
plurality of dispersions dispersed and included inside the substrate, and the plurality of dispersionsmay have an average
cross-sectional area of 1µm2or less and an aspect ratio dispersion coefficient of 40%ormore, according toMathematical
Formula 1 below.

[0030] According to a preferred exemplary embodiment of the present invention, the plurality of dispersions may have
an aspect ratio dispersion coefficient of 40% to 45% according to Mathematical Formula 1 above.
[0031] According to a preferred exemplary embodiment of the present invention, the plurality of dispersions may have
an average aspect ratio of 0.3 to 0.5.
[0032] According to the present invention, the optical body of the present invention may satisfy Conditions (1) and (2)
below.

(1) Glass transition temperature (Tg) of dispersion > Glass transition temperature (Tg) of substrate
(2) The difference in the glass transition temperatures of a dispersion and a substrate is within the range of 3 to 9°C,
and the glass transition temperature (Tg) of the substrate is 110°C to 130°C.

[0033] According to a preferred exemplary embodiment of the present invention, the optical body of the present
invention may have a haze of 25% or less.
[0034] According to a preferred exemplary embodiment of the present invention, the optical body of the present
inventionmay transmit a first polarized light parallel to a transmissionaxis and reflect a secondpolarized light parallel to an
extinction axis.
[0035] According to a preferred exemplary embodiment of the present invention, the optical body of the present
invention may be a polymer dispersion type in which a plurality of dispersions are dispersed inside a substrate.
[0036] According to a preferred exemplary embodiment of the present invention, the optical body of the present
inventionmay have a luminance dispersion coefficient of 2% or less according toMathematical Formula 3 below, which is
measured based on an in-plane virtual first line parallel to the transmission axis.

[0037] According toapreferredexemplaryembodimentof thepresent invention, theoptical bodymaybestretched in the
MD direction, and the first line may be perpendicular to the MD direction.
[0038] According to a preferred exemplary embodiment of the present invention, the luminance dispersion coefficient
may be 1% or less.
[0039] According to a preferred exemplary embodiment of the present invention, the included angle which is an acute
angle with the first line may be ±60°, and the luminance dispersion coefficient which is measured based on an in-plane
virtual second line passing through a bisecting point of the first line may be within 2%.
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[0040] According to a preferred exemplary embodiment of the present invention,when the transmission axis direction is
the width direction, the width may be 85 cm or more.
[0041] According to a preferred exemplary embodiment of the present invention, the plurality of dispersions may be
stretched in one uniaxial direction and have different refractive indices in at least one axial direction from the substrate.
[0042] According to a preferred exemplary embodiment of the present invention, the plurality of dispersions may be
randomly dispersed inside the substrate.
[0043] In addition, the display device of the present invention may include the above-mentioned optical body.
[0044] In this case, the display device may be preferably a liquid crystal display (LCD) or a light emitting diode (LED).
[0045] Hereinafter, terms used in the present specification will be briefly described.
[0046] Themeaning of ‘dispersion has birefringence’ is that when light is irradiated to a fiber having a different refractive
indexdependingon thedirection, the light incident on thedispersion is refractedby twoormore lights indifferent directions.
[0047] The term ’isotropy’ means that when the light passes through an object, the refractive index is constant
regardless of the direction.
[0048] The term ’anisotropy’ means that the optical properties of an object are different depending on the direction of
light, and anisotropic objects have birefringence and correspond to isotropy.
[0049] The term ‘light modulation’ means that the irradiated light is reflected, refracted, or scattered, or the intensity of
the light, the period of the wave, or the nature of the light changes.
[0050] The term ‘aspect ratio’ refers to the ratio of a short axis length with respect to a long axis length based on the
vertical cross-section in the longitudinal direction of a dispersion.
[0051] The term ‘cross-sectional area of a dispersion’ is defined by Relationship Formula 1 below.

Cross-sectional area of dispersion (µm2) = π × long axis length of dispersion / 2 × short
axis length of dispersion / 2 [Relationship Formula 1]

[0052] The long axis length and the short axis length of Relationship Formula 1 refer to the long axis and short axis of a
dispersion in the cross-sectionof anoptical bodyperpendicular to theelongating direction of theoptical body, basedon the
vertical cross-section in the longitudinal direction of the dispersion (refer to FIG. 6).

[Advantageous Effects]

[0053] The optical body of the present invention and a display device including the same can not only maximize the
luminance enhancement compared to the conventional optical body, but also have anexcellent degree of polarization and
a low haze.
[0054] Inaddition, theoptical bodyof thepresent inventionandadisplaydevice including thesamecanbewidelyused in
overall display devices such as liquid crystal display devices, organic light emitting display devices, and the like, since the
in-plane optical properties are uniform, and furthermore, the optical properties are excellent.

[Description of Drawings]

[0055]

FIG. 1 is a schematic diagram explaining the principle of a conventional optical body.
FIG. 2 is a cross-sectional view of a dual brightness enhancement film (DBEF) currently in use.
FIG. 3 is a perspective view of an optical body including a rod-shaped polymer.
FIG. 4 is a cross-sectional view showing a path of light incident on a birefringent island-in-the-sea yarn used in an
optical body.
FIG. 5 is a cross-sectional view of a random dispersion-type optical body according to a preferred embodiment of the
present invention.
FIG. 6 is a vertical cross-sectional view in the longitudinal direction of a dispersion used in a random dispersion-type
optical body according to a preferred embodiment of the present invention.
FIG. 7 is a perspective view of an optical body included in a preferred embodiment of the present invention.
FIG. 8 is a cross-sectional view of a coat-hanger die, which is a type of flow control units that can be preferably applied
to the present invention, and FIG. 9 is a side view of FIG. 8.
FIG. 10 is a cross-sectional view of a liquid crystal display device according to a preferred embodiment of the present
invention.
FIG. 11 is a perspective view of a liquid crystal display device employing an optical body according to a preferred
embodiment of the present invention.
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FIG. 12 to 14 are mimetic diagrams of sampling of the first and second lines, which are the standards for measuring
luminance uniformity, and the specimen to be measured for luminance.
FIG. 15 is a cross-sectional viewperpendicular to the stretchingdirectionof anoptical bodyaccording to anexemplary
embodiment of the present invention.
FIG. 16 is a cross-sectional view perpendicular to the stretching direction of a multilayer optical body according to a
comparative example of the present invention.
FIG. 17 is an exploded perspective view of a compression spinneret for manufacturing the optical body according to
FIG. 16.

[Modes of the Invention]

[0056] Hereinafter, exemplary embodiments of the present invention will be described in detail with reference to the
accompanying drawings such that those skilled in the art to which the present invention pertains can easily practice. The
present invention can be implemented inmany different forms and is not limited to the exemplary embodiments described
herein. In the drawings, parts not relevant to the description are omitted in order to clearly describe the present invention,
and the same reference numerals are added to the same or similar constitutional elements throughout the specification.
[0057] The optical body of the present invention may be a diffuse polarizer or a reflective polarizer. In addition, it may
have various uses as a reflective polarizer, and may be useful for a liquid crystal display panel as a preferred example. In
addition, the optical body of the present inventionmay also be used as awindowmaterial, and polarized radiationmay be
used as a light fixture for a preferred use.
[0058] Meanwhile, examples of more specific uses of the optical body of the present invention may include a light-
receiving display device such as a liquid crystal display (LCD) or an active display device such as an organic light emitting
display, which may be widely used in laptop computers, handheld calculators, digital watches, automotive dashboard
displays, polarized luminaires, and work luminaires that use polarized light to increase contrast and reduce glare.
[0059] In addition, the optical body of the present invention may be used as a light extractor in various optical devices,
including a light guide such as a large core optical fiber (LCOF). Specifically, it may be effectively used in high lighting of
buildings, decorative lighting, medical lighting, signages, visual guides (e.g., in aisles or landing strips in airplanes or
theaters), displays (e.g., particularly, device displays where excessive heat is a problem), various remote light-source
lighting applications such as exhibition lighting, road lighting, automobile lighting, down lighting, work lighting, highlight
lighting, and ambient lighting.
[0060] The optical body of the present invention may transmit a first polarized light parallel to the transmission axis and
reflect a second polarized light parallel to the extinction axis.
[0061] First, thefirst polarized light transmittedby theoptical bodyof thepresent inventionand the secondpolarized light
reflected will be described in detail.
[0062] Themagnitudeof thesubstantial coincidenceordiscrepancyof the refractive indexofanoptical bodyalong theX,
YandZaxes in space affects the degreeof scattering of polarized light rays along theaxis. In general, the scattering power
changes inproportion to the squareof the refractive indexdiscrepancy.Therefore, thegreater thedegreeof discrepancyof
the refractive index along a particular axis is, the stronger the light rays polarized along the axis are scattered. Conversely,
if the discrepancy along a particular axis is small, the light rays polarized along that axis are scattered to a lesser extent.
When the refractive index of the isotropic material of an optical body along a certain axis substantially coincides with the
refractive indexof ananisotropicmaterial, incident light polarized byanelectric field parallel to this axis passes through the
optical body without scattering. More specifically, the first polarized light (P wave) is transmitted without being affected by
the birefringent interface formed at the boundary between the isotropic material and the anisotropic material, but the
second polarized light (S wave) is affected by a birefringent interface formed at the boundary between the isotropic
material and the anisotropicmaterial such that themodulation of light occurs. Through this, the Pwave is transmitted, and
the S wave undergoes the modulation of light such as light scattering and reflection of light such that the separation of
polarized light occurs, and the first polarized light (P wave) is transmitted through the optical body and reaches a liquid
crystal displaywhich is conventionally locatedon topof theoptical body.With this principle, theoptical bodyacts to transmit
one polarized light and reflect the other polarized light, and the transmitted polarized light is polarized parallel to the
transmission axis, and the reflected polarized light is polarized parallel to the extinction axis.
[0063] Theoptical bodyof thepresent inventionmaybeapolymerdispersion-typeoptical body includingasubstrateand
a plurality of dispersions dispersed and included inside the substrate, andmore preferably, it may be a randomdispersion-
type optical body in which a dispersion is randomly dispersed inside the substrate.
[0064] Specifically, theoptical bodyof thepresent inventionmaybeapolymerdispersion-typeoptical body200provided
with a core layer 210 including a substrate 201 and a plurality of dispersions 202 dispersed and included inside the
substrate, as illustrated inFIG.5. Inaddition, skin layers210and220maybe furtherprovidedononeorbothsurfacesof the
core layer 210, and specifically, on one or both surfaces of the substrate 201.
[0065] In addition, thedispersion202maybea randomdispersion-typeoptical body,which is randomlydispersed inside
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a substrate on the cross-section of the optical body perpendicular to the longitudinal direction of a plurality of dispersions,
as illustrated inFIG. 5. Alternatively, as shown inFIG. 15, itmay bea formwhich is uniformly arrangedon the cross-section
of an optical body perpendicular to the longitudinal direction of a plurality of dispersions, for example, a form in which
dispersions having the same thickness are arranged in a horizontal direction at the same height of the cross-section.
Preferably, the plurality of dispersions 202may be randomly dispersed inside the substrate. Through this, problems such
as light leakage, bright line viewing, and the likemaybeminimized or prevented, compared to conventional optical bodies,
and at the same time, it may be advantageous to express optical properties such as very good luminance, degree of
polarization, and the like
[0066] In this case, since the dispersionmust formabirefringent interfacewith the substrate to induce a lightmodulation
effect, when the substrate is optically isotropic, the dispersion may have optical birefringence, and conversely, when the
substrate has optical birefringence, the dispersionmay have optical isotropy. Specifically, when the refractive index in the
x-axis direction of the dispersion is nX1, the refractive index in the y-axis direction is nY1, the refractive index in the z-axis
direction is nZ1, and the refractive index of the substrate is nX2, nY2, and nZ2, in-plane birefringence may occur between
nXi and nYi. More preferably, at least any one of the X, Y, and Z axis refractive indices of the substrate and the dispersion
may be different, and more preferably, when the elongation axis is the X axis, the difference in refractive indices with
respect to theYandZaxis directionsmay 0.05 or less, and the difference in the refractive indiceswith respect to theX-axis
direction may be 0.1 or more. Meanwhile, if the difference in the refractive indices is 0.05 or less, it is conventionally
interpreted as a match.
[0067] The plurality of dispersions of the present invention may have an appropriate optical thickness to reflect the
desired second polarized light in at least the visible light wavelength range, andmay have a thickness deviation within an
appropriate range. The optical thickness means that n (refractive index) > d (physical thickness). Meanwhile, the
wavelength of light and the optical thickness are defined according to Relationship Formula 2 below.

λ = 4nd, provided that λ is the wavelength of light (nm), n is the refractive index, and d is
the physical thickness (nm) [Relationship Formula 2]

[0068] Therefore, when the average optical thickness of the dispersion is 150 nm, the second polarized light having a
400nmwavelengthmaybe reflected byRelationship Formula 2, andwhenadjusting the optical thicknesses of each of the
plurality of dispersions with this principle, it is possible to significantly increase the reflexibility of the second polarized light
in the desired wavelength range, particularly in the visible light wavelength range.
[0069] Accordingly, in the optical body of the present invention, preferably, at least twoof the plurality of dispersionsmay
have different cross-sectional areas in the direction in which the dispersion is elongated, and through this, the cross-
sectional diameter (corresponding to the optical thickness) of the dispersionmay be different. Thus, the second polarized
light having a wavelength corresponding to the optical thickness may be reflected, and when a polymer having an optical
thickness corresponding to each wavelength of visible light is included, the second polarized light corresponding to the
visible light region may be reflected.
[0070] In addition, the shape of the plurality of dispersions of the present invention is not particularly limited, and may
specifically be circular, elliptical, and the like, and the total number of dispersionsmay be 25,000,000 to 80,000,000, when
the thickness of the substrate is 120 µm based on 32 inches, but is not limited thereto.
[0071] Meanwhile, the substrate and the dispersion of the present invention may be used without limitation as long as
these are materials that are conventionally used to form a birefringent interface in an optical body, and the substrate
componentmaypreferably includeoneormore selected from thegroup consisting of polyethylenenaphthalate (PEN), co-
polyethylene naphthalate (co- PEN), polyethylene terephthalate (PET), polycarbonate (PC), polycarbonate (PC) alloy,
polystyrene (PS), heat-resistant polystyrene (PS), polymethyl methacrylate (PMMA), polybutylene terephthalate (PBT),
polypropylene (PP), polyethylene (PE), acrylonitrile butadiene styrene (ABS), polyurethane (PU), polyimide (PI), polyvinyl
chloride (PVC), styrene acrylonitrile (SAN), ethylene vinyl acetate (EVA), polyamide (PA), polyacetal (POM), phenol,
epoxy (EP), urea (UF), melanin (MF), unsaturated polyester (UP), silicone (SI), polycyclohexylene dimethylene ter-
ephthalate (PCTG), and cycloolefin polymer, and more preferably, it may include polycarbonate (PC) and polycyclohex-
ylene dimethylene terephthalate (PCTG). In this case, polycyclohexylene dimethylene terephthalate is a compound
prepared by polymerization of an acid component and a diol component at amolar ratio of 1: 0.5 to 1.5, and preferably, at a
molar ratio of 1: 0.8 to 1.2. In addition, the acid componentmay include terephthalate, and the diol componentmay include
ethyl glycol and cyclohexanedimethanol. In addition, the substrate componentmay be amaterial having a glass transition
temperature of 110°C to 130°C, and preferably, 115°C to 125°C.
[0072] In addition, the dispersion component may be preferably used alone with or bymixing polyethylene naphthalate
(PEN), co-polyethylene naphthalate (co-PEN), polyethylene terephthalate (PET), polycarbonate (PC), polycarbonate
(PC) alloy, polystyrene (PS)), heat-resistant polystyrene (PS), polymethylmethacrylate (PMMA), polybutylene terephtha-
late (PBT), polypropylene (PP), polyethylene (PE), acrylonitrile butadiene styrene (ABS), polyurethane (PU)), polyimide

8

EP 3 885 802 B1

5

10

15

20

25

30

35

40

45

50

55



(PI), polyvinyl chloride (PVC), styreneacrylonitrile (SAN), ethylenevinyl acetate (EVA), polyamide (PA),polyacetal (POM),
phenol, epoxy (EP), urea (UF), melanin (MF), unsaturated polyester (UP), silicone (SI), polycyclohexylene dimethylene
terephthalate (PCTG), and a cycloolefin polymer, and more preferably, it may include polyethylene naphthalate (PEN).
[0073] Meanwhile, for polyethylene naphthalate (PEN), by-products may occur in the process of polymerization. The
less theby-products are generated, themoreexcellent the degree of polymerizationof polyethylenenaphthalate (PEN) is,
and the dispersion component of the present inventionmay preferably include polyethylene naphthalate (PEN) having an
excellent degree of polymerization. In this case, by-products may be a residual catalyst, polyethylene glycol (PEG), and
the like used in the polymerization process, and the dispersion component of the present invention may include
polyethylene naphthalate (PEN), in which the content of the residual catalyst (e.g., Ge) is 100 ppm or less, preferably,
10 ppm to 70 ppm, andmore preferably, 10 ppm to 40 ppm, and the content of diethylene glycol (DEG) is 3.5 wt.% or less,
preferably, 1.0 wt.% to 2.5 wt.%, and more preferably, 1.0 wt.% to 2.0 wt.%.
[0074] In addition, polyethylene naphthalate (PEN) may have a glass transition temperature of 110°C to 125°C
depending on process conditions or the molar ratio of monomers during a polymerization process, and polyethylene
naphthalate (PEN) used in the present invention may have a glass transition temperature of 115°C to 125°C, preferably,
115°C to 125°C, and more preferably, 118°C to 122°C.
[0075] Furthermore, the optical body of the present invention satisfies Conditions (1) and (2) below.

(1) Glass transition temperature (Tg) of dispersion > Glass transition temperature (Tg) of substrate
(2) The difference in the glass transition temperature between the dispersion and the substrate is 3 to 9°C.

[0076] By satisfying Conditions (1) and (2), the optical body of the present invention may be more advantageous to
achieve excellent physical properties.
[0077] In addition, the optical body of the present invention may be stretched in at least one direction to form a
birefringent interface between the substrate and the dispersion.
[0078] In addition, the plurality of dispersions of the present invention may be randomly dispersed inside the substrate.
Through this, the optical body of the present invention may be more easily implemented to express excellent physical
properties, andoptical bodies that compensate for problemssuchas light leakage, bright light viewing, and the likemaybe
implemented compared to conventional optical bodies.
[0079] Inaddition,when theoptical bodyof thepresent invention, specifically, the randomdispersion-typeoptical body is
described in more detail, the random dispersion-type optical body may include a substrate and a plurality of dispersions
inside the substrate for transmitting a first polarized light emitted from theoutside and reflecting a secondpolarized light. In
addition, the plurality of dispersions may have different refractive indices in at least one axial direction from the substrate,
and the plurality of dispersions included inside the substratemay have an average aspect ratio (≒ an average aspect ratio
of the short axis lengthwith respect to the long axis length based on a vertical cross-section in the longitudinal direction) of
0.5or less, preferably, 0.3 to0.5,morepreferably, 0.4 to0.48, andevenmorepreferably, 0.44 to0.46. In thecaseof suchan
optical body, it may be more advantageous to achieve excellent physical properties.
[0080] Meanwhile, the plurality of dispersions of the present invention may have an average cross-sectional area of 1
µm2 or less, preferably, 0.5 µm2 or less, and more preferably, 0.3 µm2 or less.
[0081] In addition, in the plurality of dispersions of the present invention, the number of dispersions having a cross-
sectional areaof 0.3µm2or lessmaybe80%ormoreof the total dispersions, preferably, the number of dispersions having
a cross-sectional area of 0.3µm2 or lessmay be 90%ormore of the total dispersions, andmore preferably, the number of
dispersions having a cross-sectional area of 0.3 µm2 or less may be 95% or more of the total dispersions.
[0082] In addition, more specifically, in the plurality of dispersions of the present invention, the number of dispersions
having a cross-sectional area of 0.21 µm2 or less may be 80% or more of the total dispersions, preferably, the number of
dispersions having a cross-sectional area of 0.21 µm2 or less may be 90% or more of the total dispersions, and more
preferably, the number of dispersions having a cross-sectional area of 0.21 µm2 or less may be 95% or more of the total
dispersions.
[0083] In addition, even more specifically, in the plurality of dispersions of the present invention, the number of
dispersions having a cross-sectional area of 0. 12 µm2 or less may be 80% or more of the total dispersions, preferably,
the number of dispersions having a cross-sectional area of 0.12µm2 or lessmay be 85% ormore of the total dispersions,
andmore preferably, the number of dispersions having a cross-sectional area of 0.12µm2 or lessmay be 93% or more of
the total dispersions, and in the case of such an optical body, it may bemore advantageous to achieve excellent physical
properties.
[0084] In addition, in the plurality of dispersions of the present invention, the number of dispersions having a cross-
sectional areaofmore than0.01µm2or0.09µm2 lessmaybe70% to90%of the total dispersions, preferably, 75% to85%,
and more preferably, 78% to 82% of the total dispersions, and in the case of such an optical body, it may be more
advantageous to achieve excellent physical properties.
[0085] Meanwhile, the plurality of dispersions of the present inventionmayhavea cross-sectional dispersion coefficient
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of 90% to 120%, preferably 95 to 115%, andmore preferably, 97 to 105%according toMathematical Formula 2 below, and
in the case of such an optical body, it may be more advantageous to achieve excellent physical properties.

[0086] After all, the cross-sectional dispersion coefficient is a parameter that can confirm the degree of dispersion of a
cross-sectional area. If the cross-sectional area dispersion coefficient is 0%, it means that it is the same, and as it
increases, it means that the difference in the cross-sectional area between dispersions or the ratio of the dispersions
having a larger difference in the cross-sectional areas than the average cross-sectional area is increased.
[0087] As the optical body of the present invention has a very large dispersion coefficient of 90% or more for a cross-
sectional area, it is composed of 80% ormore of those having a cross-sectional area of 0.3 or less. As the cross-sectional
area distribution between the dispersions becomes very wide, there is an advantage that the luminancemay be improved
more significantly by subdividing and covering all of the desired wavelength ranges.
[0088] Furthermore, the plurality of dispersions of the present inventionmay have an aspect ratio dispersion coefficient
of 40% or more, preferably, 40% to 45%, and more preferably, 41% to 43%, according to Mathematical Formula 1 below,
and in the case of such an optical body, it may be more advantageous to achieve excellent physical properties.

[0089] Meanwhile, thehazeof the randomdispersion-typeoptical bodyof thepresent inventionmaybe25%or less, and
preferably, 10% to 20%.
[0090] Furthermore, the optical body of the present invention forms a birefringent interface between the substrate and
the dispersion, and the dispersion may be stretched in at least any one direction in order to have an appropriate optical
thickness.Asoneexample, itmaybestretched inat least onedirection, andasoneexample,whenstretched in theuniaxial
direction, the uniaxial direction may be an MD direction conveyed while the optical body is continuously manufactured.
Further, the uniaxial direction may be a longitudinal direction that is a long axis direction of the dispersion shape.
[0091] Meanwhile,when thepolymer dispersion type in the formof theoptical bodyof thepresent invention is described,
it is a typeof awell-knownoptical bodyalongwith amultilayeredoptical body, inwhich theoptical layer of a flat plate formed
of anoptically isotropicmaterial and theoptical layer of a flat plate formedof anoptically anisotropicmaterial are alternately
laminated with each other. However, in the polymer dispersion-type optical body, the effect by the direction of force or the
difference of force received by each of a plurality of dispersions when any onematerial of an optically isotropic material or
an optically anisotropic material is expanded in one direction as the other material is dispersed and accommodated as a
plurality of dispersionmay be significantly greater compared to themultilayered optical body, which is a structure in which
the layers of a plate are alternately laminated. As a result, in the case of a multilayered optical body, there is a little risk of
occurrence of variation in optical properties due to elongation in one direction, for example, luminance variation by
position, but in the case of a polymer dispersion-type optical body, there is a high risk of variation in luminance by position.
In particular, if the direction of elongation is the x-axis among the directions perpendicular to the direction of stretching, for
example, the x-axis andy-axis perpendicular to theplane, there is aproblem in that thedeviation for eachposition in theTD
direction which is vertical thereto is remarkable large. In addition, as the length of the optical body to be manufactured
increases in the width direction, this problem may become larger.
[0092] Asa result of repeated studies to solve this problem, thepresent inventors foundout that this problemalsoaffects
impurities in the material forming an optical body, that is, catalysts and by-products used in the process of manufacturing
thematerial, and as the size of the dispersion becomes larger, the distribution of the dispersions in the cross-section of the
optical body perpendicular to the elongation direction is more random, and the problem of luminance non-uniformity
becomes larger. In addition, it was found that it was greatly affected by the length of thewidth of anejected optical body, the
smoothing process after ejection, the process of elongation in one direction afterwards (e.g., stretching process), and/or
the design and/or control of the designed conditions of the process conditions in the subsequent heat setting process, and
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the like. Specifically, it may be due to the diameter of a roller that may be used in the smoothing process, surface non-
uniformity, non-uniformityof thestretchingspeed in thestretchingprocess, improper temperatureof thestretchingprocess
and the heat setting step, and uneven treatment of heat.
[0093] The present inventors have made great efforts to control the above factors that may affect the luminance non-
uniformity, and as a result, even though it is a polymer dispersion-type optical body, a reflective polarizing film having a
luminance dispersion coefficient of 2% or less measured based on an in-plane virtual first line parallel to the transmission
axis was implemented.
[0094] When it is described by referring to FIG. 12, luminancemeasured basedon an in-plane virtual first line (ℓ) parallel
to the transmissionaxis (q) of theoptical body100 refers to the luminanceof aspecimenhavingapredeterminedsizeat the
center point on the first line (ℓ). The transmission axis (b)may be a vertical direction of the stretched direction, ormay be a
TDdirectionwhen stretched in theMDdirection. In addition, the specimenmayhavea circular shapeor a polygonal shape
suchasasquareor a rectangle. In addition, asoneexample, the sizeof the specimenmaybe1cm×1cm,4 cm×4cm,10
cm × 10 cm, and the like based on a square, but is not limited thereto, and it may be established in consideration of the
length (e.g., the length of the width) in a direction parallel to the transmission axis (b) of the optical body 100.
[0095] In addition, the luminancedispersion coefficient refers to the calculated result valueusing theaverage luminance
and the luminance standard deviation calculated through luminancesmeasured for each of five samples having the same
shape and the same size with the center point on the first line (ℓ) according toMathematical Formula 3 below. In this case,
for the sample, two samples (SL and SR) are sampled in each direction of the left and right directions, centering on a first
sample (S1) inwhich the point at which the first line (ℓ) is vertically bisected is the center of gravity of the sample, and these
are sampled such that the distance between neighboring samples is the same.When it is described by referring to FIGS.
12 and 14, the distance between the samples refers to the distance (s) between neighboring sides of the sample, and as
long as the distance between the samples is the same, the distance between the samples may be 0.

[0096] After all, the luminance dispersion coefficient is a parameter that may confirm the luminance non-uniformity
betweeneachsample. If the luminancedispersioncoefficient is0%, itmeans that there isno luminancedifferencebetween
each sample, and itmeans that as the luminance dispersion coefficient becomes large, the luminance difference between
each sample becomes large. The optical body according to the present invention has very excellent luminance uniformity
as the luminance dispersion coefficient calculated by Mathematical Formula 3 is 2% or less, preferably, 1% or less, and
even more preferably, 0.5% or less. If the luminance dispersion coefficient is more than 2%, an unintended difference in
contrast and the like may occur on a 32-inch or larger display, resulting in significant deterioration of image quality, and
there is a concern that it will not be commercialized because it is difficult to secure the uniformity quality standard of 85%or
more. In addition, when the dispersion coefficient is more than 2%, the haze of the optical body may be significantly
increased or the hazemay be non-uniform for each position. In addition, optical propertiesmay be deteriorated, such as a
decrease in luminance and the like, and there is a concern that a thickness deviation of the optical body may occur, or
appearance quality may also be remarkably deteriorated such as wrinkles, swelling phenomena, and the like.
[0097] The optical body having a luminance dispersion coefficient of 2% or less may be implemented by, for example,
improving thedegreeof polymerizationofamaterial formingadispersionor controlling impurities.Specifically, the residual
amount of a polymerization catalyst as an impurity in the substrate and/or dispersion may be 150 ppm or less, and more
preferably, 100 ppm or less. When it is described by assuming the dispersion to be PEN, the residual amount of a Ge
catalyst, which is a polymerization catalyst, may be 200 ppm or less, preferably 100 ppm or less, and more preferably 10
ppm to 70 ppm. In addition, the content of diethylene glycol (DEG), which is a naturally occurring by-product in the
polymerization process, may be 4.0 wt.% or less, preferably, 3.5 wt.% or less, and more preferably, 1.0 wt.% to 2.0 wt.%.
[0098] As another example, a roll having a uniform diameter in the film width direction may be used in the smoothing
process of an ejected film during the manufacturing process. As still another example, it is preferable to control the
stretching rate uniformity within ± 3% based on a predetermined stretching rate in the stretching process during the
manufacturing process.
[0099] As another example, when stretching in the MD direction in the stretching step, a predetermined force may be
constantly applied in theTDdirection.Whenapredetermined force is applied in theTDdirection, a forcemaybepreferably
applied so as to stretch at a level of 1:1 to 1:1.2 in the TD direction. In this case, if it is stretched in the TD direction bymore
than 1:1.2, optical properties such as the degree of polarization, luminance, and the likemay be significantly deteriorated,
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and if it is stretched by less than 1: 1, it may not be easy to achieve luminance uniformity.
[0100] According to a preferred exemplary embodiment of the present invention, the included angle which is an acute
angle with the first line may be ±60°, and the luminance dispersion coefficient which is measured based on an in-plane
virtual second line passing through a bisecting point of the first line may be 2% or less, more preferably, 1% or more, and
even more preferably, 0.5% or less. The luminance non-uniformity problem is remarkable in a direction parallel to the
transmission axis, for example, a direction perpendicular to the elongated direction, for example, in the TD direction, and
for example, in thewidth direction, and furthermore, itmay be remarkable along the first line anda predetermined angle, in
particular, along thesecond line forming±60°with thefirst line. Inaddition, thesecharacteristicsmay increase theproblem
of luminance non-uniformity as the width of a reflective polarizing film becomes larger and the arrangement of the
dispersion is random.
[0101] When it is described by referring to FIGS. 13 and 14, the second line (m andm’) passes through the center point
that bisects a virtual first line (ℓ) in the optical body 100, and it means a line segment in which the angle of the acute angle
formed by the first line (ℓ) is ±60°.
[0102] Meanwhile, the meaning of the luminance measured based on the second line (m or m’) is the same as the
luminance measured based on the first line (ℓ) described above, and it is measured in the same manner. In addition, the
luminance uniformity may also be a result value of the sample being sampled, measured, and calculated in the same
manner. When the sampling method of samples is specifically described, sampling is performed for seven samples (SF,
SB) in each direction forward and backward, centering on the first sample (S1) having a point at which the first line (ℓ) is
vertically bisected as the center point, but these are sampled such that the distance between neighboring samples is 50
mm, and in this case, the distance between samples means the shortest distance (s) between neighboring sides or
vertices of the sample.
[0103] When the optical body satisfies not only the luminance characteristics based on the first line according to the
present invention, but also the luminance characteristics based on the second line, it is possible to obtain improved
luminance uniformity as well as higher haze uniformity, and thus, there is an advantage that excellent luminance
characteristics may be exhibited.
[0104] When thedispersion sizeof the optical body of a preferredexample of the present invention is described in detail,
for 80% or more of a plurality of dispersions 201 dispersed inside a substrate 201, the aspect ratio of the short axis length
with respect to the long axis length should be 1/2 or less based on the vertical cross-section in the longitudinal direction,
andmorepreferably, 90%ormoremaysatisfy theaspect ratio valueof 0.5or less.As illustrated inFIG. 6, theaspect ratio is
the longitudinal direction of a dispersion, that is, as one example, theMD direction, and/or as one example, when the long
axis length is a and the short axis length is b in the cross-section of the dispersion in the vertical cross-section of a reflective
polarizing film perpendicular to the elongation direction, the ratio (aspect ratio) of the relative length of the long axis length
(a) and the short axis length (b) must be 0.5 or less. In other words, when the long axis length (a) is 2, the short axis length
(b) should be less than or equal to 1. If the dispersion having an aspect ratio of 0.5 or less is less than 80%, it is difficult to
achieve the desired optical properties. In addition, the number of dispersions having a cross-sectional area of 0.3 µm2 or
less in the plurality of dispersions may be 65% or more of the total dispersions.
[0105] Furthermore, the randomdispersion-typeoptical bodyof thepresent invention is included in theabove-described
substrate and the inside of the substrate, and the optical body including a plurality of dispersions satisfying the dispersion
conditionsaccording to theabove-describedpreferredembodimentmaybeusedasacore layer, andmayhaveastructure
including an integrated skin layer formed on at least one surface of the core layer. In addition, by further providing a skin
layer, it may contribute to the protection of the core layer and the improvement of the reliability of the optical body.
[0106] Theoptical body according to an embodiment that does not include a skin layer and the optical body according to
another embodiment that includes a skin layer may be different in terms of use, and it may be preferable to use an optical
body includinga skin layer in various general-purpose liquid crystal displays suchasdisplaysand the like.Also, in the case
of portable liquid crystal display devices, for example, portable electronic devices, smart electronic devices, and
smartphones, it may be preferable to use an optical body that does not include a skin layer as a slim optical body is
required, but is not limited thereto.
[0107] Specifically, FIG. 5 is a cross-sectional view of the random dispersion-type optical body of the present invention,
and a core layer 210 inwhich a plurality of dispersions 202 are randomly distributed and arranged inside the substrate 201
and a skin layer 220 integrally formed on at least one surface of the core layer are shown.
[0108] First, when the core layer 210 is described, the core layer may have an average aspect ratio (≒ the average
aspect ratio of the short axis length with respect to the major axis length based on the vertical cross-section in the
longitudinal direction) of 0.5 or less, preferably, 0.3 to 0.5, more preferably, 0.4 to 0.48, and even more preferably, 0.44 to
0.46.
[0109] Specifically, FIG.6 isa vertical cross-sectional view in the longitudinal directionof adispersionused inapreferred
embodiment of the present invention, and when the long axis length is a and the short axis length is b, the average of the
ratio (aspect ratio) of the relative lengthsof the longaxis length (a) andshort axis length (b) shouldbe0.5or less, preferably,
0.3 to 0.5, more preferably, 0.4 to 0.48, and even more preferably, 0.44 to 0.46. If the ratio of the short axis length with
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respect to the long axis length does not satisfy 0.5 or less, it is difficult to achieve the desired optical properties.
[0110] FIG. 7 is a perspective view of an optical body included in a preferred embodiment of the present invention, and a
plurality of random dispersions 208 are elongated in the longitudinal direction inside the substrate 201 of the core layer
210, and the skin layer 220maybe formedaboveand/or below thecore layer 210. In this case, the randomdispersions208
maybe elongated in various directions, respectively, but it is advantageous to elongate in parallel in any one direction, and
morepreferably, it is effective tomaximize the lightmodulation effect if it is elongated parallel betweenelongating bodies in
a direction perpendicular to the light irradiated from an external light source.
[0111] In addition, the thickness of a core layer may be preferably 20µm to 350µm, andmore preferably, 50µm to 250
µm,but is not limited thereto, and the thicknessof thecore layermaybedesigneddifferently dependingon thespecificuse,
whether the skin layer is included, and the thickness of the skin layer. In addition, the total number of dispersions may be
25,000,000 to 80,000,000, when the thickness of the substrate is 120 µm based on 32 inches, but is not limited thereto.
[0112] Next, when the skin layer 220 that may be included on at least one surface of the core layer is described, a
component that is conventionally usedmay be used for the skin layer component, and it may be usedwithout limitation as
long as it is conventionally used in a reflective polarizing film and may preferably include one or more selected from
polyethylene naphthalate (PEN), co-polyethylene naphthalate (co-PEN), polyethylene terephthalate (PET), polycarbo-
nate (PC), polycarbonate (PC)alloy, polystyrene (PS), heat-resistant polystyrene (PS), polymethylmethacrylate (PMMA),
polybutylene terephthalate (PBT), polypropylene (PP), polyethylene (PE), acrylonitrile butadiene styrene (ABS), poly-
urethane (PU), polyimide (PI), polyvinyl chloride (PVC), styrene acrylonitrile (SAN), ethylene vinyl acetate (EVA),
polyamide (PA), polyacetal (POM), phenol, epoxy (EP), urea (UF), melanin (MF), unsaturated polyester (UP), silicone
(SI), polycyclohexylene dimethylene terephthalate (PCTG), and cycloolefin polymer, and more preferably, it may include
polycarbonate (PC) and polycyclohexylene dimethylene terephthalate (PCTG). In this case, polycyclohexylene dimethy-
lene terephthalate is a compound prepared by polymerizing an acid component and a diol component at amolar ratio of 1:
0.5 to 1.5, and preferably, 1: 0.8 to 1.2, and the acid component may include terephthalate, and the diol component may
include ethyl glycol and cyclohexanedimethanol.
[0113] The thickness of the skin layer may be 30 µm to 500 µm, but is not limited thereto.
[0114] In addition, the width of the optical bodymay be 85 cmormore based onwhen it is manufactured. Thewidthmay
be a length in the direction of the transmission axis, and the optical body according to the present invention has an
advantageof ensuring luminanceuniformity in a correspondingdirection, even though it is only formedbya largeareawith
a width of 85 cm or more.
[0115] In addition, the optical body according to a preferred exemplary embodiment of the present invention that
satisfies the above-described luminance uniformity may have a haze of 30% or less, more preferably, 25% or less, even
more preferably, 22% or less, and even more preferably, 20% or less. In addition, the haze uniformity along the first line
measured by the same sampling method of samples as the measurement method of luminance uniformity may be 3% or
less, more preferably 2% or less, and even more preferably 1% or less. In addition, as a uniform thickness is secured, a
difference in the percentages of thickness measured and calculated by the experimental method described below for the
sampled sample may be within 1%.
[0116] Meanwhile,when theskin layer is formed, it is integrally formedbetween thecore layer210and theskin layer220.
As a result, it is possible not only to prevent deterioration of the optical properties due to the adhesive layer, but also to add
more layers in a limited thickness, thereby significantly improving the optical properties. Furthermore, since the skin layer
is manufactured at the same time as the core layer and then the stretching process is performed, the skin layer of the
present invention may be stretched in at least one axial direction, unlike when the unstretched skin layer is adhered after
stretching the core layer in the related art. Through this, surface hardness is improved compared to the unstretched skin
layer, thereby improving scratch resistance and enhancing heat resistance.
[0117] Meanwhile, the optical body according to the present invention may further include a structured surface layer
integrally at theupperor lowerpart of theabove-describedoptical body, suchasmicrolens, lenticular, prismshape, and the
like for changing the path of light such as condensing or diffusion. For description thereon, it is referred to Korean Patent
Application No. 2013‑0169215 and Korean Patent Application No. 2013‑0169217 by the same applicant .
[0118] The optical body in which the above-described dispersion is randomly dispersed inside the substrate may be
manufactured through a manufacturing method described below. However, it is not limited thereto.
[0119] First, the substrate component and the dispersion component may be separately supplied to independent
extrusionunits, inwhich case theextrusionunitmaybeconstitutedby twoormore.Also included in thepresent invention is
that polymers are supplied to one extrusion unit including a separate supply path and a distribution port so as not to be
mixed. The extrusion unit may be an extruder, whichmay further include a heatingmeans and the like to convert the solid-
phase supplied polymers into a liquid phase. In this case, the substrate component or the dispersion component may be
advantageous in expressing luminance uniformity only when the content of impurities is less than a certain level.
[0120] Meanwhile, the viscosity is designed tobedifferent such that there is adifference in polymer flowability so that the
dispersion component may be arranged inside the substrate component, and preferably, the substrate component has
better flowability than the dispersion component. Next, as the substrate component and the dispersion component pass
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through a mixing zone and a mesh filter zone, an optical body in which the dispersion is randomly arranged inside the
substrate may be manufactured through a difference in viscosity of the dispersion component inside the substrate.
[0121] Additionally, when a skin layer is included on at least one surface of themanufactured optical body, the skin layer
component transferred from the extrusion unit is laminated on at least one surface of the optical body. Preferably, the skin
layer componentmaybe laminated onboth sides of the optical body.When the skin layers are laminatedonboth sides, the
material and thickness of the skin layers may be identical or different from each other.
[0122] Next, it is possible to induce spreading in the flow control unit such that the dispersion components included
inside the substratemay be randomly arranged. Specifically, FIG. 8 is a cross-sectional view of a coat-hanger die, which is
a type of a preferred flow control unit applicable to the present invention, and FIG. 9 is a side view of FIG. 8. Through this,
the size and arrangement of the cross-sectional area of the dispersion component may be randomly controlled by
appropriately controlling the degree of spreading of the substrate. In FIG. 8, since the substrate on which the skin layer
transferred through the flow path is spread widely from left to right in the coat-hanger die, the dispersion component
included therein may also spread widely from left to right.
[0123] According toapreferredembodimentof thepresent invention, coolingandsmoothing theoptical body fromwhich
the spreading is induced by the flow control unit; stretching the optical body through the smoothing step; and heat setting
the stretched optical body may be further included.
[0124] First, asastepof coolingandsmoothing theoptical body transferred from theflowcontrol unit, itmaybesubjected
to cooling which is used in the manufacture of a conventional optical body and solidified, and then, smoothing may be
performed through a casting roll process or the like. In this case, the roll to be used may preferably be used that has a
uniform diameter, and through this, there is an advantage that luminance uniformity may be easily secured.
[0125] Afterwards, a process of stretching the optical body that has undergone the smoothing step is performed.
[0126] The stretchingmay beperformed through a stretching process of a conventional optical body, and through this, a
difference in refractive indices between the substrate component and the dispersion componentmay be induced, thereby
causing a light modulation phenomenon at the interface, and the first component (dispersion component) induced to
spread is further reduced in the aspect ratio through stretching. To this end, the stretching processmay preferably perform
uniaxial stretching or biaxial stretching, and more preferably, it may perform uniaxial stretching.
[0127] In the case of uniaxial stretching, stretching may be performed in the longitudinal direction of a first component.
For example, the longitudinal directionmaybe theMDdirection. In addition, the stretching ratiomaybe3 times to 12 times.
Meanwhile,methods for changing the isotropicmaterial to birefringenceare conventionally knownand, for example,when
stretching under appropriate temperature conditions, the dispersionmolecules are oriented such that thematerialmay be
birefringent. In this case, it may be easy to ensure luminance uniformity in a direction parallel to the transmission axis by
controlling the stretching rate uniformly, by fixing the TD direction of the optical body that is conveyed in the MD direction
and stretched with a clip, tongs, or the like, or by applying a predetermined force and stretching.
[0128] Next, the final optical bodymaybemanufactured throughheat setting the stretchedoptical body.Theheat setting
may be heat-set through a conventional method, and preferably, it may be performed through an IR heater at 180°C to
200°C for 0.1 minutes to 3 minutes. In this case, heat setting may be easy to ensure luminance uniformity in a direction
parallel to the transmission axis by applying heat at the same level regardless of the position of the optical body.
[0129] Theoptical body of the present invention described abovemaybeemployed in a light source assembly, a display
device, or the like, and may be used to improve light efficiency. The light source assembly may be an assembly
conventionally employed in work lights, lighting, or liquid crystal displays. The light source assembly employed in the
liquid crystal display device is classified into a direct type in which the lamp is located at the bottom, an edge type in which
the lamp is locatedat the side, and the like, and theoptical bodyaccording to embodiments of thepresent inventionmaybe
employed inany typeof light sourceassemblies. Inaddition, it is applicable toabacklight assemblydisposedon thebottom
of the liquid crystal panel or a front light assembly disposed on the top of the liquid crystal panel.
[0130] In addition, the optical body of the present invention may be employed in an active light emitting display such as
an organic light emitting display device. In this case, the optical body may be employed in front of the panel of an organic
light emitting display device to improve a contrast ratio, enhance visibility, and the like.
[0131] Hereinafter, as an example of various application examples, a case in which an optical body is applied to a liquid
crystal display device including an edge-type light source assembly is illustrated.
[0132] FIG. 10 is a cross-sectional view of a liquid crystal display device according to a preferred embodiment of the
present invention, and the liquid crystal display device 2700 includes a backlight unit 2400 and a liquid crystal panel
assembly 2500.
[0133] The backlight unit 2400 includes an optical body 2111 that modulates the optical characteristics of emitted light,
and in this case, other components included in the backlight unit and the positional relationship between the other
components and the optical body 2111 may vary depending on the purpose, and thus, it is not particularly limited in the
present invention.
[0134] However, according to apreferredembodiment of thepresent invention, as shown inFIG. 10, a light source2410,
a light guide plate 2415 for guiding light emitted from the light source 2410, a reflective film 2320 disposed under the light
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guide plate 2415, and an optical body 2111 disposed on the light guide plate 2415 may be configured and positioned.
[0135] In this case, the light source2410 isdisposedonboth sidesof the light guideplate2415.For the light source2410,
for example, a light emitting diode (LED), a cold cathode fluorescent lamp (CCFL), a hot cathode fluorescent lamp (HCFL),
or an external electrode fluorescent lamp (EEFL) may be used. In other exemplary embodiments, the light source 2410
may be disposed only on one side of the light guide plate 2415.
[0136] The light guideplate2415moves light emitted from the light source2410 through total internal reflection, and then
emits light upward through a scattering pattern and the like formed on the bottom surface of the light guide plate 2415. A
reflective film 2420 is disposed under the light guide plate 2415 to reflect light emitted downward from the light guide plate
2415 upward.
[0137] The optical body 2111 is disposed on the light guide plate 2415. Since the optical body 2111 has been described
above in detail, duplicate description is omitted. Other optical sheets may be further disposed above or below the optical
body2111.For example, a liquid crystal filmpartially reflecting the incident circularly polarized light, aphase-differencefilm
for converting circularly polarized light into linearly polarized light, and/or a protective film may be further installed.
[0138] In addition, the light source 2410, the light guide plate 2415, the reflective film 2420, and the optical body 2111
may be accommodated by a bottom chassis 2440.
[0139] The liquid crystal panel assembly 2500 includes a first display panel 2511, a second display panel 2512, and a
liquid crystal layer (not illustrated) interposed therebetween,andapolarizingplate (not illustrated) attached to thesurfaces
of the first display panel 2511 and the second display panel 2512 may be further included.
[0140] The liquid crystal display 2700may further include a top chassis 2600 covering an edge of the liquid crystal panel
assembly 2500 and surrounding side surfaces of the liquid crystal panel assembly 2500 and the backlight unit 2400.
[0141] Meanwhile, specifically, FIG. 11 is an example of a liquid crystal display device employing an optical body
according to a preferred embodiment of the present invention, in which a reflecting plate 3280 is inserted on a frame 3270,
and a cold cathode fluorescent lamp 3290 is positioned on the upper surface of the reflecting plate 3280. An optical film
3320 is locatedon theupper surfaceof the cold cathodefluorescent lamp3290, and theoptical film3320maybe laminated
in the order of a diffusion plate 3321, an optical body 3322, and an absorption polarizing film 3323. However, the
components included in the optical film and the laminating order between the components may vary depending on the
purpose, and some components may be omitted or provided in a plurality. Furthermore, a phase-difference film (not
illustrated) or the likemayalsobe insertedat anappropriate position in the liquid crystal display device.Meanwhile, a liquid
crystal display panel 3310 may be positioned on the upper surface of the optical film 3320 to be fitted into a mold frame
3300.
[0142] Looking at the light path as a center, light irradiated from the cold cathode fluorescent lamp 3290 reaches the
diffusion plate 3321 in the optical film 3320. Light transmitted through the diffusion plate 3321 passes through the optical
body 3322 in order to propagate the light traveling direction vertically with respect to the optical film 3320, thereby causing
light modulation. Specifically, the P wave transmits the optical body without loss, but in the case of the S wave, light
modulation (reflection, scattering, refraction,etc.) occurs, and it is reflectedbya reflector3280again,which is thebackside
of the cold cathode fluorescent lamp 3290. After the properties of light are randomly changed to the P wave or S wave, it
passes through the optical body 3322 again. Then, after passing through an absorption polarizing film3323, it reaches the
liquid crystal display panel 3310. Meanwhile, the cold cathode fluorescent lamp 3290 may be replaced with LED.
[0143] In the embodiments described above, by applying an optical body according to embodiments of the present
invention, there are advantages that a plurality of light modulation characteristics may be effectively exhibited, luminance
may be improved, and light leakage and bright lines do not occur, and it may prevent appearance defects in which foreign
substances appear on the exterior, and at the same time, it is possible to ensure the reliability of the optical body even in a
high temperature and high humidity environment where a liquid crystal display is used. In addition, themicropattern layer
and the light-collecting layer having respective functions are integrated into the optical body, thereby reducing the
thickness of the light source assembly. In addition, the assembly process may be simplified, and the image quality of the
liquid crystal display device including such a light source assembly may be improved.
[0144] Meanwhile, in the present invention, the use of the optical body has been mainly described for liquid crystal
displays, but is not limited thereto, and it can be widely used in flat panel display technologies such as projection displays,
plasma displays, field emission displays, and electroluminescent displays.
[0145] In the above, the present invention has been mainly described with reference to embodiments, but these are
merelyexamplesanddonot limit theembodimentsof thepresent invention, and thoseofordinaryskill in theart towhich the
exemplary embodiments of the present invention pertain will appreciate that various modifications and applications not
illustrated above are possiblewithout departing from the essential characteristics of the present inventionwhich is defined
in the appended claims.

Example 1: Manufacture of random dispersion-type optical body

[0146] By using polyethylene naphthalate (PEN) having a refractive index of 1.65 and a glass transition temperature of
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120°C as a dispersion component, and including 60 wt.% of polycarbonate, 39 wt.% of polycyclohexylene dimethylene
terephthalate (PCTG) in which terephthalate as an acid component and ethyl glycol and cyclohexanedimethanol as diol
components were polymerized at amolar ratio of 1:2, and 1wt.%of phosphorous acid (H3PO3) as substrate components,
the raw materials having a glass transition temperature of 112°C were introduced into each of first and second extrusion
units. In this case, for polyethylene naphthalate (PEN), polyethylene naphthalate (PEN) including 30 ppm of the residual
amount of a Ge catalyst used in the polymerization process, and 1.5 wt.% of diethylene glycol (DEG), which is a
polymerization by-product, was used.
[0147] The extrusion temperature of the substrate component and the dispersion component was set to 245°C, and the
Cap. Rheometer was checked to correct the polymer flow through I.V adjustment. The dispersion was induced to be
randomly dispersed inside the substrate by passing through the flowpath towhich the filtrationmixer was applied, and the
substrate layer polymerwas induced to spread in thecoat hangerdiesofFIGS.8and9 to correct theflowrateandpressure
gradient. Specifically, thewidth of adie inletwas200mm,and the thicknesswas10mm. Inaddition, thewidthof adieoutlet
was 1,260 mm, the thickness was 2.5 mm, and the flow rate was 1.0 m/min. Afterwards, a smoothing process was
performedon the coolingand casting rolls, and itwas stretched6 times in theMDdirection.Subsequently, heat settingwas
performed through aheater chamber at 180°C for 2minutes tomanufacture a randomdispersion-typeoptical body having
a thicknessof120µmwithacross-sectional structureasshown inFIG.5.The refractive indexof thedispersioncomponent
of themanufacturedoptical bodywas (nx:1.88,ny: 1.58,nz:1.58), and the refractive indexof thesubstrate componentwas
1.58.

Example 2: Manufacture of random dispersion-type optical body

[0148] In thesamemanneras inExample1,a randomdispersion-typeoptical bodyhavingacross-sectional structureas
shown in FIG. 5 and an average aspect ratio and cross-sectional area of the dispersion as shown in Table 1 was
manufactured.
[0149] However, for polyethylenenaphthalate (PEN) usedas adispersion component, polyethylenenaphthalate (PEN)
including 45 ppm of the residual amount of a Ge catalyst used in the polymerization process and 2.0 wt.% of diethylene
glycol (DEG), which was a polymerization by-product, was used.

Example 3: Manufacture of random dispersion-type optical body

[0150] In thesamemanneras inExample1,a randomdispersion-typeoptical bodyhavingacross-sectional structureas
shown in FIG. 5 was manufactured.
[0151] However, for polyethylenenaphthalate (PEN) usedas adispersion component, polyethylenenaphthalate (PEN)
including 80 ppm of the residual amount of a Ge catalyst used in the polymerization process and 3.0 wt.% of diethylene
glycol (DEG), which was a polymerization by-product, was used.

Comparative Example 1: Manufacture of random dispersion-type optical body

[0152] In thesamemanneras inExample1,a randomdispersion-typeoptical bodyhavingacross-sectional structureas
shown in FIG. 5 was manufactured.
[0153] However, for polyethylenenaphthalate (PEN) usedas adispersion component, polyethylenenaphthalate (PEN)
including 140 ppm of the residual amount of a Ge catalyst used in the polymerization process and 3.0 wt.% of diethylene
glycol (DEG), which was a polymerization by-product, was used.

Experimental Example 1

[0154] The following physical properties were evaluated for the optical bodies manufactured through the above
examples, and the results are shown in Table 1 below.

1. Relative luminance

[0155] In order to measure the luminance of the manufactured optical bodies, the following was performed. After
assemblingapanel ona32"direct-typebacklight unit equippedwitha reflectivefilm,a light guideplate, adiffuserplate, and
an optical body, luminance wasmeasured at nine points using Topcon’s BM‑7measurement device to show the average
value.
[0156] The relative luminance represents the relative values of the luminances of the other Examples andComparative
Examples, when the luminance of the optical body of Example 1 was set to 100 (reference).
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2. Haze

[0157] Hazewasmeasured using the analysis equipment of a haze and transmittancemeasurement device (COH‑400
which is a product of Nippon Denshoku Kogyo Co.).

3. Measurement methods of aspect ratio, cross-sectional area, and number of dispersions

[0158] For themeasurement of the dispersion aspect ratio, based on a cross-sectional photograph of 0.1mm× 0.1mm
in width and height, respectively, taken from the vertical cross-section of the optical body perpendicular to the extension
direction through the FE-SEM, the aspect ratio was calculated by measuring the length in a longitudinal direction and the
length in a transversedirection for eachdispersion included in the cross-sectional photograph. In this case, the reliability of
the numerical values for the cross-sectional area was secured by targeting thosewith a number of dispersions of 1,000 or
more in the cross-sectional photograph.
[0159] Specifically, for the measurement of the length and the number, the cross-sectional area distribution (long axis
length, short axis length, number) of all dispersions in thephotographwascalculated through the ImageJprogrambyusing
the contrast difference between the dispersion and the substrate in the cross-sectional photograph of FESEM. Through
this, the cross-sectional area of each of the dispersions was calculated through Relationship Formula 1 below.

Cross-sectional area of dispersion (µm2) = 3.14 × (long axis length of dispersion × short
axis length of dispersion) / 2 [Relationship Formula 1]

[0160] In this case, the longaxis lengthand theshort axis lengthof thedispersion inRelationshipFormula1 refer the long
axis and the short axis of the dispersion in the cross-section of the optical body perpendicular to the elongation direction of
the optical body.

[Table 1]

Classification Example 1 Example 2 Example 3 Comparative
Example 1

Average cross-sectional area of dispersion 0.032 0.062 0.168 0.245

Standard deviation of cross-sectional area
of dispersion 0.032 0.068 0.135 0.177

Dispersion coefficient of cross-sectional
area 100% 110% 80% 72%

Average aspect ratio of dispersion 0.454 0.433 0.343 0.296

Standard deviation of aspect ratio of dis-
persion 0.191 0.187 0.117 0.082

Dispersion coefficient of aspect ratio 42% 43% 34% 28%

Number of dispersions having cross-sec-
tional area of 0.3 µm2 or less

100% in-
cluded of total
dispersions

99.1% in-
cluded of total
dispersions

88% included
of total disper-

sions

76% included
of total disper-

sions

Number of dispersions having cross-sec-
tional area of more than 0.01 µm2 and 0.09

µm2 or less

80.8% in-
cluded of total
dispersions

77.2% in-
cluded of total
dispersions

31.7% in-
cluded of total
dispersions

19.6% in-
cluded of total
dispersions

Relative luminance 100 96 94 91

Haze (%) 14% 19% 25% 28%

Degree of polarization 89% 85% 83% 82%

Comparative Example 2: Random dispersion-type optical body manufactured in Example 1 of Korean Patent
Application No. 10‑2013‑0169215

[0161] Asdescribed inExample1ofKoreanPatentApplicationNo.10‑2013‑0169215, a randomdispersion-typeoptical
body wasmanufactured, and the manufactured random dispersion-type optical body was confirmed to have the physical
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property values described in Table 2 below through the above experimental example.

[Table 2]

Classification Comparative Example 2 Remarks

Group 1 48% of total dispersions

Among the dispersions with an aspect ratio of 1/2 or less, the
cross-sectional area of Group 1 is 0.2 to 2.0 µm2, the cross-
sectional area of Group 2 is more than 2.0 µm2 to 5.0 µm2 or
less, and the cross-sectional area of Group 3 is more than 5.0

µm2 to 10.0 µm2 or less

Group 2 40% of total dispersions

Group 3 12% of total dispersions

Relative luminance 89

Haze (%) 29%

Degree of polarization 82%

[0162] As canbe confirmed fromTables 1 and2, it could be confirmed that the optical bodiesmanufactured inExamples
1 to 3 not only had superior luminance values compared to the optical bodiesmanufactured inComparativeExamples 1 to
2, but also had low haze values and excellent degrees of polarization.
[0163] In addition, it was confirmed that among the optical bodies manufactured in Examples 1 to 3, the optical bodies
manufactured in Example 1 not only had themost excellent luminance value, but also had a low haze value and excellent
degree of polarization.

Example 4: Manufacture of random dispersion-type optical body

[0164] A random dispersion-type optical body was manufactured in the same manner as in Example 1.
[0165] However, by using polyethylene naphthalate (PEN) having a refractive index of 1.65 and a glass transition
temperature of 115°C as a dispersion component, and including 55 wt.% of polycarbonate, 44 wt.% of polycyclohexylene
dimethylene terephthalate (PCTG) in which terephthalate as an acid component and ethyl glycol and cyclohexanedi-
methanol as diol components were polymerized at a molar ratio of 1:2, and 1 wt.% of phosphorous acid (H3PO3) as
substrate components, the rawmaterials having a glass transition temperature of 108°Cwere introduced into each of first
andsecondextrusionunits. In this case, for polyethylenenaphthalate (PEN), polyethylenenaphthalate (PEN) including30
ppm of the residual amount of a Ge catalyst used in the polymerization process and 1.5 wt.% of diethylene glycol (DEG),
which is a polymerization by-product, was used.

Comparative Example 3: Manufacture of random dispersion-type optical body

[0166] A random dispersion type optical body was manufactured in the same manner as in Example 1.
[0167] However, by using polyethylene naphthalate (PEN) having a refractive index of 1.65 and a glass transition
temperature of 120°C as a dispersion component, and including 50 wt.% of polycarbonate, 49 wt.% of polycyclohexylene
dimethylene terephthalate (PCTG) in which terephthalate as an acid component and ethyl glycol and cyclohexanedi-
methanol as diol components were polymerized at a molar ratio of 1:2, and 1 wt.% of phosphorous acid (H3PO3) as
substrate components, the rawmaterials having a glass transition temperature of 103°Cwere introduced into each of first
andsecondextrusionunits. In this case, for polyethylenenaphthalate (PEN), polyethylenenaphthalate (PEN) including30
ppm of the residual amount of a Ge catalyst used in the polymerization process and 1.5 wt.% of diethylene glycol (DEG),
which is a polymerization by-product, was used.

Comparative Example 4: Manufacture of random dispersion-type optical body

[0168] A random dispersion-type optical body was manufactured in the same manner as in Example 1.
[0169] However, by using polyethylene naphthalate (PEN) having a refractive index of 1.65 and a glass transition
temperature of 120°C as a dispersion component, and including 70 wt.% of polycarbonate, 29 wt.% of polycyclohexylene
dimethylene terephthalate (PCTG) in which terephthalate as an acid component and ethyl glycol and cyclohexanedi-
methanol as diol components were polymerized at a molar ratio of 1:2, and 1 wt.% of phosphorous acid (H3PO3) as
substrate components, the rawmaterials having a glass transition temperature of 121°Cwere introduced into each of first
andsecondextrusionunits. In this case, for polyethylenenaphthalate (PEN), polyethylenenaphthalate (PEN) including30
ppm of the residual amount of a Ge catalyst used in the polymerization process and 1.5 wt.% of diethylene glycol (DEG),
which is a polymerization by-product, was used.
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Comparative Example 5: Manufacture of random dispersion-type optical body

[0170] A random dispersion-type optical body was manufactured in the same manner as in Example 1.
[0171] However, by using polyethylene naphthalate (PEN) having a refractive index of 1.65 and a glass transition
temperature of 125°C as a dispersion component, and including 60 wt.% of polycarbonate, 39 wt.% of polycyclohexylene
dimethylene terephthalate (PCTG) in which terephthalate as an acid component and ethyl glycol and cyclohexanedi-
methanol as diol components were polymerized at a molar ratio of 1:2, and 1 wt.% of phosphorous acid (H3PO3) as
substrate components, the rawmaterials having a glass transition temperature of 112°Cwere introduced into each of first
andsecondextrusionunits. In this case, for polyethylenenaphthalate (PEN), polyethylenenaphthalate (PEN) including30
ppm of the residual amount of a Ge catalyst used in the polymerization process and 1.5 wt.% of diethylene glycol (DEG),
which is a polymerization by-product, was used.

Experimental Example 2

[0172] The followingphysical propertieswereevaluated for theoptical bodiesmanufactured throughExamples1, 4, and
Comparative Examples 3 to 5, and the results are shown in Table 3 below.

1. Relative luminance

[0173] In order to measure the luminance of the manufactured optical bodies, the following was performed. After
assemblingapanel ona32"direct-typebacklight unit equippedwitha reflectivefilm,a light guideplate, adiffuserplate, and
an optical body, luminance wasmeasured at nine points using Topcon’s BM‑7measurement device to show the average
value.
[0174] The relative luminance represents the relative values of the luminances of the other Examples andComparative
Examples, when the luminance of the optical body of Example 1 was set to 100 (reference).

2. Haze

[0175] Hazewasmeasured using the analysis equipment of a haze and transmittancemeasurement device (COH‑400
which is a product of Nippon Denshoku Kogyo Co.).

[Table 3]

Classification Example 1 Example 4 Comparative
Example 3

Comparative
Example 4

Comparative
Example 5

Relative luminance 100 98 90 90 91

Haze (%) 14 25 35 34 32

Degree of polarization (%) 89 87 82 83 84

[0176] Ascanbe confirmed fromTable 3, it could beconfirmed that theoptical bodiesmanufactured inExamples1and4
not only had superior luminance values compared to the optical bodiesmanufactured inComparativeExamples 3 to 5, but
also had low haze values and excellent degrees of polarization.
[0177] In addition, it was confirmed that among the optical bodies manufactured in Example 1 and 4, the optical bodies
manufactured in Example 1 not only had themost excellent luminance value, but also had a low haze value and excellent
degree of polarization.

Example 5: Manufacture of random dispersion-type optical body

[0178] By using polyethylene naphthalate (PEN) having a refractive index of 1.65, and including 60 wt.% of poly-
carbonate, 39wt.%of polycyclohexylenedimethylene terephthalate (PCTG) inwhich terephthalate as anacid component
and ethyl glycol and cyclohexanedimethanol as diol components were polymerized at a molar ratio of 1:2, and 1 wt.% of
phosphorous acid (H3PO3) as substrate components, the PC alloy raw materials were introduced into each of first and
second extrusion units. In this case, for polyethylene naphthalate (PEN), a polyethylene naphthalate (PEN) polymer chip
including 2.5 wt.% of diethylene glycol (DEG), which is a polymerization by-product that occurs in the process of
polymerization, was used.
[0179] The extrusion temperature of the substrate component and the dispersion component was set to 245°C, and the
Cap. Rheometer was checked to correct the polymer flow through I.V adjustment. The dispersion was induced to be
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randomly dispersed inside the substrate by passing through the flowpath towhich the filtrationmixer was applied, and the
substrate layer polymerwas induced to spread in thecoat hangerdiesofFIGS.8and9 to correct theflowrateandpressure
gradient. The flow rate was 1.0 m/min. Afterwards, a smoothing process was performed on the cooling and casting rolls.
Then, it was stretched6 times in theMDdirection, and at this time, a predetermined forcewasapplied in theTDdirection to
stretch in theMDdirection by 1.1 timeswhile being stretched. Subsequently, heat settingwas performed through a heater
chamber at 180°C for 2minutes tomanufacture a randomdispersion-type optical body as shown inTable 4 belowhaving a
thickness of 120µmwith a cross-sectional structure as shown in FIG. 2. The refractive index of the dispersion component
of themanufacturedoptical bodywas (nx:1.88,ny: 1.58,nz:1.58), and the refractive indexof thesubstrate componentwas
1.58. In addition, the width of the optical body was 158 cm.

Comparative Example 6: Manufacture of random dispersion-type optical body

[0180] While it wasmanufactured by performing in the samemanner as in Example 5, no treatment such as stretching,
clip fixing, or the like in the TD direction was performed in the stretching process, and a polyethylene naphthalate (PEN)
polymer chip including 6.5 wt.% of diethylene glycol (DEG), which is a polymerization by-product, was used. By changing
the width of a die outlet, a random dispersion-type optical body having a width of 90 cm as shown in Table 4 below was
manufactured.

Comparative Example 7: Manufacture of random dispersion-type optical body

[0181] While it was manufactured by performing in the same manner as in Comparative Example 6, a random
dispersion-type optical body having a width of 70 cm as shown in Table 4 below was manufactured by changing the
width of a die outlet.

Comparative Example 8

[0182] A multilayer reflective polarizer in which PEN and a PC alloy were alternately laminated with each of plate-like
optical layerswasmanufactured. In this case, for PEN, a polyethylene naphthalate (PEN) polymer chip including 4.4wt.%
of diethylene glycol (DEG), which is a by-product of polymerization, was used, and it was manufactured using a slit-type
extrusion spinneret. For the slit-type extrusion spinneret, Korean Patent Application No. 10‑2012‑0087416 by the same
applicant of the present invention is incorporated herein by reference.Specifically, PENasadispersion, a substrate, and a
PC alloy as a skin layer were respectively introduced into the first extrusion unit, the second extrusion unit, and the third
extrusionunit. Theextrusion temperatureofPENand thePCalloywasset to295°C,and theCap.Rheometerwaschecked
to correct the polymer flow through I.V adjustment, and an extrusion process was performed for the skin layer at a
temperature level of 280°C.
[0183] Four composites having different average optical thicknesseswere prepared using four slit-type extrusionmolds
ofFIG.17.Specifically, thefirst component transferred from thefirst extrusionunitwasdistributed to four slit-typeextrusion
molds, and the second component transferred from the second extrusion unit was transferred to four slit-type extrusion
molds.Oneslit-typeextrusionmoldconsistedof 300 layers, the thicknessof theslit of thefirst slit-typeextrusionmoldof the
bottomsurfaceof the fifthmold distribution plate of FIG. 17was0.26mm, the slit thickness of the second slit-typeextrusion
mold was 0.21mm., the slit thickness of the third slit-type extrusion mold was 0.17mm, the slit thickness of the fourth slit-
type extrusionmold was 0.30mm, and the diameter of the discharge port of the sixthmold distribution plate was 15mm×
15 mm. The four multilayered composites discharged through the four slit-type extrusion molds and the skin layer
components conveyed through separate passages were laminated in a collection block to be laminated into a single core
layer and a skin layer integrally formed on both sides of the core layer. The core layer polymer on which the skin layer was
formed was induced to spread in the coat hanger dies of FIGS. 8 and 9 to correct the flow rate and pressure gradient. The
flow rate was 1 m/min. Afterwards, a smoothing process was performed on the cooling and casting rolls, and it was
stretched 6 times in theMDdirection, and at this time, no forcewas applied in the TDdirection. Subsequently, heat setting
was performed through an IR heater at 180°C for 2 minutes to manufacture a multilayer reflective polarizer as shown in
FIG. 16. The refractive index of the first component of the manufactured reflective polarizer was (nx: 1.88, ny: 1.64, nz:
1.64), and the refractive index of the second component was 1.64. Group A had 300 layers (150 repeating units), and the
repeating unit had a thickness of 168 nm, an average optical thickness of 275.5 nm, and an optical thickness deviation
within 20%. Group B had 300 layers (150 repeating units), and the repeating unit had a thickness of 138 nm, an average
optical thicknessof 226.3nm,andanoptical thicknessdeviationwithin20%.GroupChad300 layers (150 repeatingunits),
and the repeating unit had a thickness of 110 nm, an average optical thickness of 180.4 nm, and an optical thickness
deviation within 20%. Group D had 300 layers (150 repeat units), and the repeating unit had a thickness of 200 nm, an
averageoptical thicknessof328nm,andanoptical thicknessdeviationwithin20%.Themanufacturedmultilayer reflective
polarizer hadacore layer thicknessof 92.4µmandaskin layer thicknessof153.8µm, respectively,witha total thicknessof
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400 µm and a total width of 98 cm.

Experimental Example 3

[0184] The following physical properties were evaluated for the optical bodies manufactured through Example 5, and
Comparative Examples 6 to 8, and the results are shown in Table 4 below.

1. Luminance and luminance uniformity

[0185] Anarbitrary first line parallel to the transmissionaxis of themanufacturedoptical bodywasselected, anda total of
five samples having a size of 100 mm × 100 mm of a square having a center point on the first line were sampled. In this
case, two samples in the left direction and two samples in the right direction were sampled, centering on the first sample
having the center point at a point where the first line was vertically bisected, but the distance between adjacent samples
was 50 mm.
[0186] Subsequently, in order to measure luminance for each sample, after assembling a panel on a direct-type
backlight unit provided in the order of a reflective film, a light guide plate, a diffuser plate, and a reflective polarizing film,
luminance at 9 points was measured using Topcon’s BM‑7 measurement device to show the average value. In this case,
the backlight unit was manufactured and used to match the size of the sample.
[0187] After calculating the average luminance and standard deviation of the luminance of the five samples through the
average luminance value of each sample, the luminance dispersion coefficient was calculated through Mathematical
Formula 3 below.

[0188] In addition, with respect to the average luminance of the five samples, the average luminance of Example 5 was
basedon100%,and theaverage luminanceof the remainingExamplesandComparativeExampleswasshownas relative
luminance.

2. Measurement methods of aspect ratio, cross-sectional area, and number of dispersions

[0189] For themeasurement of the dispersion aspect ratio, based on the cross-sectional photograph takenwith respect
to the vertical cross-section perpendicular to the stretching direction of the optical body through the FE-SEM, the length in
the longitudinal direction of each dispersion included in the cross-sectional photograph and the length in the transverse
direction were measured to calculate the aspect ratio. In this case, the reliability of the numerical values for the cross-
sectional area was secured by targeting those with a number of dispersions of 1,000 or more in the cross-sectional
photograph.
[0190] Specifically, for the measurement of the length and the number, the cross-sectional area distribution (long axis
length, short axis length, number) of all dispersions in thephotographwascalculated through the ImageJprogrambyusing
the contrast difference between the dispersion and the substrate in the cross-sectional photograph of FE-SEM. Through
this, the cross-sectional area of each of the dispersions was calculated through Relationship Formula 1 below.

Cross-sectional area of dispersion (µm2) = π × long axis length of dispersion / 2 × short
axis length of dispersion / 2 [Relationship Formula 1]

3. Thickness deviation

[0191] For the measurement of the luminance dispersion coefficient, the thickness based on the center point of each
sample that was sampled was measured, and then, the thickness percentage of other samples was calculated based on
the sample thickness of the maximum thickness as 100%. After counting the number of samples with a thickness
percentage difference exceeding 1%, the excess number was evaluated as 5 points for 0, 4 points for 1, 3 points for 2, 2
points for 3, and 1 point for 4.
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[Table 4]

Classification Example 5 Comparative
Example 6

Comparative
Example 7

Comparative
Example 8

Random Random Random Multilayered
type

Thickness (cm) 158 90 70 97

DEG (wt.%) 2.5 6.5 6.5 4.4

TD stretching Stretching
ratio 1 : 1.1 None None None

Ratio of dispersions with a cross-sec-
tional area of 0.3 µm2 or less (%) 83 36 36 -

Luminance uniformity based on first line 0.47% 3.32% 2.60% 1.11%

Luminance uniformity based on second
line 0.48% 4.06% 3.05% 1.20%

Relative luminance 100 90.9 91.8 105.5

Thickness deviation 5 1 1 3

[0192] As can be confirmed in Table 4, in the case of Comparative Example 8, which is a multilayer optical body, it was
confirmed that the content of by-products in the polymer chip forming the layer was high, and the luminance uniformity
based on the first line or the second line was excellent, even when there was no treatment in the TD direction.
[0193] However, in the case of Example 5 andComparative Examples 6 to 7, which are polymer dispersion-type optical
fibers including dispersions, it could be confirmed that the luminance uniformity was significantly changed by various
factors such as width, the content of by-products, the cross-sectional area, and the like.
[0194] In addition, when Comparative Examples 6 and 7 are compared, it could be confirmed that in the case of
Comparative Example 6 having a width of 85 cm or more, a problem of luminance uniformity was further generated
compared to Comparative Example 7.
[0195] Simplemodifications or changes of the present invention can be easily carried out by those skilled in the art, and
all such modifications or changes can be considered to be included in the scope of the present invention.

[Industrial Applicability]

[0196] The present invention relates to an optical body and a display device including the same, and more particularly,
the present invention relates to an optical body capable of maximizing luminance improvement of the optical body while
minimizing optical loss of the optical body, and a display device including the same.

Claims

1. An optical body (2111), comprising:

a substrate (201); and
a plurality of dispersions (208) dispersed and comprised inside the substrate (201), wherein the dispersions form
a birefringent interface with the substrate,
wherein the plurality of dispersions (208) have an average aspect ratio of 0.5 or less, wherein the aspect ratio is
the ratio of a minor axis length to a major axis length based on a vertical cross-section in a longitudinal axis of a
dispersion, and characterized in that the number of dispersions (208) having a cross-sectional area of 0.3µm2

or less is 80%ormore of the total dispersions (208), wherein the cross-sectional area of a dispersion is definedby
Relationship Formula:

Cross-sectional area of dispersion (µm2) = π × long axis length of dispersion / 2 × short axis length of disper-
sion / 2

andwherein the longaxis lengthand theshort axis lengthofRelationshipFormula1 refer to the longaxisandshort
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axis of a dispersion in the cross-section of an optical body perpendicular to the elongating direction of the optical
body, based on the vertical cross-section in the longitudinal direction of the dispersion
and wherein the optical body (2111) satisfies Conditions (1) and (2) below.
(1) Glass transition temperature (Tg) of dispersion > Glass transition temperature (Tg) of substrate
(2) The difference in the glass transition temperatures of a dispersion and a substrate is within the range of 3 to
9°C, and wherein the glass transition temperature (Tg) of the substrate is 110°C to 130°C.

2. The optical body of claim 1, wherein in the plurality of dispersions (208), the number of dispersions (208) having a
cross-sectional area of more than 0.01 µm2 to 0.09 µm2 or less is 70% to 90% of the total dispersions.

3. The optical body of claim 1, wherein the plurality of dispersions (208) have a cross-sectional dispersion coefficient of
90% to 120% according to Mathematical Formula 2 below.

4. An optical body (2111), comprising:

a substrate (201); and
a plurality of dispersions (208) dispersed and comprised inside the substrate, wherein the dispersions form a
birefringent interfacewith the substrate andwherein the plurality of dispersions have an average cross-sectional
area of 1 µm2 or less, wherein the cross-sectional area of a dispersion is defined by Relationship Formula:

Cross-sectional area of dispersion (µm2) = π × long axis length of dispersion / --> 2 × short axis length of dis-
persion / 2

andwherein the longaxis lengthand theshort axis lengthofRelationshipFormula1 refer to the longaxisandshort
axis of a dispersion in the cross-section of an optical body perpendicular to the elongating direction of the optical
body, based on the vertical cross-section in the longitudinal direction of the dispersion
and characterized in that an aspect ratio dispersion coefficient of 40% or more according to Mathematical
Formula 1 below.

wherein theaspect ratio is the ratio of aminor axis length to amajor axis lengthbasedonavertical cross-section in
a longitudinal axis of a dispersion,
and wherein the optical body (2111) satisfies Conditions (1) and (2) below.
(1) Glass transition temperature (Tg) of dispersion > Glass transition temperature (Tg) of substrate and
(2) The difference in the glass transition temperatures of a dispersion and a substrate is within the range of 3 to
9°C, and wherein the glass transition temperature (Tg) of the substrate is 110°C to 130°C.

5. The optical body of claim 4, wherein the plurality of dispersions (208) have an average aspect ratio of 0.3 to 0.5.

6. The optical body of claim 1 or 4, wherein the optical body (2111) has a haze of 25% or less.

7. The optical body of claim 1 or 4, wherein the optical body (2111) transmits a first polarized light parallel to a
transmission axis and reflects a second polarized light parallel to an extinction axis.

8. The optical body of claim 7, wherein the optical body (2111) has a luminance dispersion coefficient of 2% or less
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according to Mathematical Formula 3 below, which is measured based on an in-plane virtual first line parallel to the
transmission axis, and wherein the luminance dispersion coefficient refers to the calculated result value using the
average luminance and the luminance standard deviation calculated through luminance measured for five sampling
areas, the sampling areas being defined as samples in Mathematical Formula 3 and having the same shape and the
same size with the center point on the first line (f|).

9. Theoptical body (2111) of claim8,wherein the includedanglewhich isanacuteanglewith thefirst line is±60°, and the
luminance dispersion coefficient which is measured based on an in-plane virtual second line passing through a
bisecting point of the first line is within 2%.

10. A display device, comprising the optical body of claim 1 or 4.

Patentansprüche

1. Optischer Körper (2111), umfassend:

ein Substrat (201); und
eine Vielzahl von Dispersionen (208), die innerhalb des Substrats (201) dispergiert und umfasst sind, wobei die
Dispersionen eine doppelbrechende Schnittstelle mit dem Substrat bilden,
wobei die Vielzahl von Dispersionen (208) ein durchschnittliches Seitenverhältnis von 0,5 oder weniger auf-
weisen, wobei das Seitenverhältnis das Verhältnis einer Nebenachsenlänge zu einer Hauptachsenlänge
basierend auf einem vertikalen Querschnitt in einer Längsachse einer Dispersion ist, und dadurch gekenn-
zeichnet, dass die Anzahl von Dispersionen (208) eine Querschnittfläche von 0,3 µm2 oder weniger 80% oder
mehr der gesamten Dispersionen (208) aufweist, wobei die Querschnittfläche einer Dispersion durch die
Beziehungsformel definiert ist:
Querschnittfläche der Dispersion (µm2) = π × Länge der Dispersionslängsachse / 2 × kurze Achsenlänge der
Dispersion / 2
undwobei die Längeder langenAchse unddie Länge der kurzenAchseder Beziehungsformel 1 die langeAchse
und kurze Achse einer Dispersion im Querschnitt eines optischen Körpers senkrecht zu der Ausdehnungs-
richtung des optischen Körpers, basierend auf dem vertikalen Querschnitt in Längsrichtung der Dispersion,
bezeichnen,
und wobei der optische Körper (2111) die nachstehenden Bedingungen (1) und (2) erfüllt.
(1) Glasübergangstemperatur (Tg) der Dispersion > Glasübergangstemperatur (Tg) des Substrats
(2) Der Unterschied zwischen den Glasübergangstemperaturen einer Dispersion und eines Substrats liegt
innerhalbdesBereichs von3bis 9 °C, undwobei dieGlasübergangstemperatur (Tg) desSubstrats 110 °Cbis 130
°C beträgt.

2. Optischer Körper nach Anspruch 1, wobei in der Vielzahl von Dispersionen (208) die Anzahl der Dispersionen (208),
die eineQuerschnittfläche vonmehr als 0,01µm2bis 0,09µm2oderweniger aufweisen, 70%bis 90%der gesamten
Dispersionen ausmachen.

3. Optischer Körper nach Anspruch 1, wobei die Vielzahl von Dispersionen (208) einen Querschnittdispersionskoef-
fizienten von 90 % bis 120 % gemäß der nachstehenden mathematischen Formel 2 aufweisen.
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4. Optischer Körper (2111), umfassend:

ein Substrat (201); und
eine Vielzahl von Dispersionen (208), die innerhalb des Substrats dispergiert und umfasst sind,
wobei die Dispersionen eine doppelbrechende Schnittstelle mit dem Substrat bilden und wobei die Vielzahl von
Dispersionen eine durchschnittliche Querschnittfläche von 1µm2 oder weniger aufweist, wobei die Querschnitt-
fläche einer Dispersion durch die Beziehungsformel definiert ist:

Querschnittfläche der Dispersion (µm2) = π × Länge der Dispersionslängsachse / 2 × kurze Achsenlänge
der Dispersion / 2
und wobei die Länge der langen Achse und die Länge der kurzen Achse der Beziehungsformel 1 die lange
Achse und kurze Achse einer Dispersion im Querschnitt eines optischen Körpers senkrecht zu der Aus-
dehnungsrichtung des optischen Körpers, basierend auf dem vertikalen Querschnitt in Längsrichtung der
Dispersion, bezeichnen,
und dadurch gekennzeichnet, dass ein Seitenverhältnis-Dispersionskoeffizient von 40 % oder mehr
gemäß der nachstehenden mathematischen Formel 1 vorliegt.

wobei das Seitenverhältnis das Verhältnis einer Nebenachsenlänge zu einer Hauptachsenlänge basierend
auf einem vertikalen Querschnitt in einer Längsachse einer Dispersion ist,
und wobei der optische Körper (2111) die nachstehenden Bedingungen (1) und (2) erfüllt.
(1) Glasübergangstemperatur (Tg) der Dispersion > Glasübergangstemperatur (Tg) des Substrats und
(2) Der Unterschied zwischen den Glasübergangstemperaturen einer Dispersion und eines Substrats liegt
innerhalbdesBereichsvon3bis9 °C, undwobei dieGlasübergangstemperatur (Tg) desSubstrats110 °Cbis
130 °C beträgt.

5. OptischerKörper nachAnspruch4,wobei dieVielzahl vonDispersionen (208)ein durchschnittlichesSeitenverhältnis
von 0,3 bis 0,5 aufweist.

6. Optischer Körper nach Anspruch 1 oder 4, wobei der optische Körper (2111) eine Trübung von 25 % oder weniger
aufweist.

7. Optischer Körper nach Anspruch 1 oder 4, wobei der optische Körper (2111) ein erstes polarisiertes Licht parallel zu
einer Übertragungsachse überträgt und ein zweites polarisiertes Licht parallel zu einer Extinktionsachse reflektiert.

8. Optischer Körper nach Anspruch 7, wobei der optische Körper (2111) einen Leuchtdichtedispersionskoeffizienten
von 2% oder weniger gemäß der nachstehenden mathematischen Formel 3 aufweist, die basierend auf einer
virtuellen ersten Linie in der Ebene parallel zu der Übertragungsachse gemessen wird, und wobei der Leucht-
dichtedispersionskoeffizienten den berechneten Ergebniswert unter Verwendung der durchschnittlichen Leucht-
dichte und der Leuchtdichtestandardabweichung bezeichnet, die durch die Leuchtdichtemessung für fünf Probenflä-
chen berechnet wird, wobei die Probenflächen als Proben in der mathematischen Formel 3 definiert sind und die
gleiche Form und die gleiche Größe mit dem Mittelpunkt auf der ersten Linie (f|) aufweisen.

9. Optischer Körper (2111) nach Anspruch 8, wobei der eingeschlossene Winkel, der ein spitzer Winkel mit der ersten
Linie ist,±60° beträgt, und der Leuchtdichtedispersionskoeffizient, der basierend auf einer virtuellen zweiten Linie in
der Ebene, die durch einen Halbierungspunkt der ersten Linie verläuft, gemessen wird, innerhalb von 2% liegt.

25

EP 3 885 802 B1

5

10

15

20

25

30

35

40

45

50

55



10. Anzeigevorrichtung, die den optischen Körper nach Anspruch 1 oder 4 umfasst.

Revendications

1. Corps optique (2111), comprenant :

un substrat (201) ; et
une pluralité de dispersions (208) dispersées et comprises à l’intérieur du substrat (201), dans lequel les
dispersions forment une interface biréfringente avec le substrat,
dans lequel la pluralité dedispersions (208)présentent un rapport d’aspectmoyende0,5oumoins, dans lequel le
rapport d’aspect est le rapport d’une longueurd’axemineur àune longueur d’axemajeur sur la based’unesection
transversale verticale dans un axe longitudinal d’une dispersion, et caractérisé en ce que le nombre de
dispersions (208) présentant une aire de section transversale de 0,3 µm2 ou moins est 80 % ou plus des
dispersions totales (208), dans lequel l’aire de section transversale d’une dispersion est définie par la formule de
relation :
Aire de section transversale de dispersion (µm2) = π× longueur d’axe long d’une dispersion / 2× longueur d’axe
court d’une dispersion / 2
et dans lequel la longueur d’axe long et la longueur d’axe court de la formule de relation 1 font référence à l’axe
longet à l’axecourt d’unedispersiondans la section transversaled’uncorpsoptiqueperpendiculaireà ladirection
d’allongement du corps optique, sur la base de la section transversale verticale dans la direction longitudinale de
la dispersion
et dans lequel le corps optique (2111) remplit les conditions (1) et (2) ci-dessous.
(1) Température de transition vitreuse (Tg) d’une dispersion > Température de transition vitreuse (Tg) d’un
substrat
(2) La différence entre les températures de transition vitreuse d’une dispersion et d’un substrat est dans la plage
allant de 3 à 9 °C, et dans lequel la température de transition vitreuse (Tg) du substrat va de 110 °C à 130 °C.

2. Corps optique selon la revendication 1, dans lequel, dans la pluralité de dispersions (208), le nombre de dispersions
(208) présentant une surface de section transversale supérieure à 0,01µm2 à 0,09µm2 oumoins va de 70% à 90%
des dispersions totales.

3. Corps optique selon la revendication 1, dans lequel la pluralité de dispersions (208) présentent un coefficient de
dispersion de section transversale de 90 % à 120 % selon la formule mathématique 2 ci-dessous.

4. Corps optique (2111), comprenant :

un substrat (201) ; et
une pluralité de dispersions (208) dispersées et comprises à l’intérieur du substrat,
dans lequel les dispersions forment une interface biréfringente avec le substrat et dans lequel la pluralité de
dispersions présentent une aire de section transversale moyenne de 1 µm2 ou moins, dans lequel l’aire de
section transversale d’une dispersion est définie par la formule de relation :

Aire de section transversale d’une dispersion (µm2) = π × longueur d’axe long d’une dispersion / 2 ×
longueur d’axe court d’une dispersion / 2
et dans lequel la longueur d’axe long et la longueur d’axe court de la formule de relation 1 font référence à
l’axe long et à l’axe court d’une dispersion dans la section transversale d’un corps optique perpendiculaire à
la direction d’allongement du corps optique, sur la base de la section transversale verticale dans la direction
longitudinale de la dispersion
et caractérisé par un coefficient de dispersion de rapport d’aspect de 40 % ou plus selon la formule
mathématique 1 ci-dessous.
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dans lequel le rapport d’aspect est le rapport d’une longueur d’axemineur et d’une longueur d’axemajeur sur
la base d’une section transversale verticale dans un axe longitudinal d’une dispersion,
et dans lequel le corps optique (2111) remplit les conditions (1) et (2) ci-dessous.
(1) Température de transition vitreuse (Tg) d’une dispersion > Température de transition vitreuse (Tg) d’un
substrat et
(2) La différence entre les températures de transition vitreuse d’une dispersion et d’un substrat est dans la
plageallant de3à9 °C,et dans lequel la températurede transitionvitreuse (Tg) dusubstrat vade110 °Cà130
°C.

5. Corps optique selon la revendication 4, dans lequel la pluralité de dispersions (208) présentent un rapport d’aspect
moyen de 0,3 à 0,5.

6. Corps optique selon la revendication 1 ou 4, dans lequel le corps optique (2111) présente un voile de 25% oumoins.

7. Corps optique selon la revendication 1 ou 4, dans lequel le corps optique (2111) transmet une première lumière
polarisée parallèlement à un axe de transmission et réfléchit une seconde lumière polarisée parallèlement à un axe
d’extinction.

8. Corps optique selon la revendication 7, dans lequel le corps optique (2111) présente un coefficient de dispersion de
luminance de 2% oumoins selon la formule mathématique 3 ci-dessous, qui est mesuré sur la base d’une première
ligne virtuelle dans le planparallèle à l’axede transmissionet dans lequel le coefficient dedispersion de luminance fait
référence à la valeur de résultat calculée à l’aide de la luminancemoyenne et de l’écart-type de luminance calculé par
la luminance mesurée pour cinq zones d’échantillonnage, les zones d’échantillonnage étant définies comme des
échantillons dans la formulemathématique 3et présentant lamême formeet lamême taille avec le point central sur la
première ligne (f|).

9. Corps optique (2111) selon la revendication 8, dans lequel l’angle inclus qui est un angle aigu avec la première ligne
est de± 60° et le coefficient de dispersion de luminance qui estmesuré sur la base d’une seconde ligne virtuelle dans
le plan passant par un point de bissection de la première ligne, est d’au plus 2 %.

10. Dispositif d’affichage, comprenant le corps optique selon la revendication 1 ou 4.
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